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ABSTRACT 
The purpose of this dissertation was to assess the relevance of Iowa State 
University’s Agricultural Education and Studies 450 capstone course based on industry, 
alumni, and students’ perspectives. This dissertation utilized quantitative and qualitative 
approaches to address the following three research objectives: (1) identify the 
professional and technical skills agricultural industry employers expect agricultural 
graduates to possess upon employment or entering the workforce, (2) describe alumni 
perspectives regarding the skills learned in an agricultural capstone course, and how 
those skills have been transferred or utilized in the agricultural workforce, and (3) 
describe students’ agricultural experiences before and during the Ag 450 course and also 
describe their perceptions in terms of the professional and technical skills that have been 
identified by agricultural industry experts. 
To address objective one, a Delphi study was conducted to identify the most 
important professional and technical skills that agricultural industry employers expect 
graduates to possess upon entering the workforce. A panel of 23 agricultural industry 
experts provided the data for the Delphi study. A total of 52 items reached consensus, 
which included 18 technical skills and 34 professional skills. It was concluded that 
agricultural employers place a high value on many technical and professional skills that 
graduates should possess, which could be used as a guide to evaluate current agricultural 
curriculum. 
To address objective two, a qualitative approach was utilized and interviews were 
conducted with former Iowa State University Ag 450 alumni. The interviews helped to 
describe the alumni’s perspectives regarding the transferability of skills learned in the Ag 
xi 
450 course and application to the agricultural workforce. Ten alumni of the Ag 450 
course shared their perspectives regarding the transferability of skills learned in the Ag 
450 course. A common theme relating to the value of the Ag 450 course produced sub-
themes associated with the value of the curriculum and experiential learning experiences 
were discovered. It was concluded that learning experiences and acquisition of skills 
learned in the Ag 450 course are being applied by graduates who are involved in the 
agricultural industry.  An adaption of Finch and Crunkilton’s (1997) systems program 
model was designed that highlights the elements of the Ag 450 farm. 
Addressing objective three, a survey of Iowa State University’s Ag 450 students 
was conducted over the course of two semesters regarding their perceived competence 
and confidence of certain technical and professional skills expected by agricultural 
industry experts before and after completion of the Ag 450 capstone course. It was 
concluded the Ag 450 capstone course is improving student competence of technical 
skills and on average, students somewhat to strongly agreed they were confident 
regarding professional skills needed for the workplace. 
The results of this dissertation suggest agricultural industry employers and 
professionals require agricultural graduates from a four-year institution, such as Iowa 
State University’s Agricultural Studies students, to possess a certain amount of 
professional and technical skills upon employment in the workforce. Furthermore, it was 
discovered that a capstone course such as Ag 450, focused in farm management, 
business, and operations, is helping to prepare students to enter into the workplace based 
on the needs of industry and is also providing students with skills and opportunities that 
are being transferred to the workplace and the day-to-day aspects of the agricultural 
xii 
industry. Further research should include an assessment of learning objectives of 
agricultural capstone courses and their alignment with the expectations of an evolving 
agricultural industry. Research should also examine the effectiveness and design of other 
capstone courses or agricultural programs, designed to prepare students to enter into the 
agricultural industry.  
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CHAPTER 1. INTRODUCTION AND LITERATURE REVIEW 
 
Purpose and Objectives of the Study 
The purpose of this dissertation was to assess the relevance of Iowa State University’s 
Agricultural Education and Studies 450 capstone course based on industry, alumni, and students’ 
perspectives. This dissertation employed quantitative and qualitative approaches to address the 
following three research objectives. 
Study 1 
The purpose of this study was to identify the professional and technical skills agricultural 
industry employers expect agricultural graduates to possess upon employment or entering the 
workforce. The following two objectives guided this research study: 
1. Identify the most important professional skills in relation to farm business and 
management that agricultural industry experts expect graduates from a university-
level agricultural program to possess when entering the workforce.  
2. Identify the most important technical skills in relation to farm business and 
management that agricultural industry experts expect graduates from a university-
level agricultural program to possess when entering the workforce.  
Study 2 
The purpose of this study was to gain alumni perspectives regarding the skills learned in 
an agricultural capstone course, and how those skills have been transferred or used in the 
agricultural workforce. The following three research questions guided this qualitative study. 
1. What are alumni’s’ perspectives regarding their engagement when they were enrolled 
in the Ag 450 course? 
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2. What are alumni’ perspectives regarding the relevancy of course topics covered in the 
Ag 450 course? 
3. How have alumni transferred the skills learned in the Ag 450 course to their current 
employment or work in the agricultural industry?  
Study 3 
The purpose of this study was to describe students’ agricultural experiences before and 
during the Ag 450 course and also describe their perceptions in terms of the professional and 
technical skills that have been identified by agricultural industry experts. The following three 
objectives guided this research study:  
1. Describe students’ professional and academic agricultural experiences before and 
during the Ag 450 course.  
2. Describe students’ self-perceived competence associated with industry-identified 
technical skills before and after completing Ag 450.  
3. Describe students’ levels of agreement with their attainment of industry-identified 
professional skills after completing Ag 450.   
 
Dissertation Organization 
This dissertation is divided into five chapters. Chapter One provides a general 
introduction to the study and includes a broad literature review related to the Iowa State 
University Ag 450 farm, capstone courses, and the agricultural industry. Chapter Two is a 
research article that identifies the professional and technical skills agricultural industry 
employers expect agricultural graduates to possess upon employment or entering the workforce. 
Chapter Three is a research article describing alumni perspectives regarding the skills learned in 
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an agricultural capstone course, and how those skills have been transferred or utilized in the 
agricultural workforce. Chapter Four is a research article that describes current Ag 450 students’ 
agricultural experiences before and during the Ag 450 course while also describe their 
perceptions of the professional and technical skills that have been identified by agricultural 
industry experts in chapter two. Chapter Five includes general discussion, conclusions, 
implications, and recommendations regarding the entire study. 
 
Background of Ag 450, Farm Management and Operation  
The Iowa State University (ISU) Agricultural Education and Studies (AgEdS) 450 class 
is a senior-level capstone course required for students pursuing a bachelor’s degree in 
Agricultural Studies from ISU. Ag 450 is designed for students to practice developing the 
necessary skills related to farm management and operation. Moreover, this course provides 
students with experiences and application as it relates to the agricultural workforce that many 
students will pursue employment upon graduation. 
The idea for Ag 450 was conceptualized by Dr. William Murray in 1933 as he identified 
crop and animal production, use of power equipment, business principals of farming, and the 
making of management decisions as important areas of knowledge agricultural students should 
have if planning to operate a farm (Murray, 1945; Soomro, 1991). The Ag 450 class first met in 
1943 and has since been a class for undergraduate students at Iowa State University that leads a 
focus in Farm Management and Operations (Honeyman, Miller, & McCubbins, 2016). Noted by 
Soomro (1991), “the course has developed into a unique course in applied farm management 
where students are required to make management decisions on a typical Iowa farm” (p. 2).  
According to Murray (1943) in its first year of operation in 1943, the Ag 450 farm 
received an initial startup budget of approximately $10,500.00, granted by the university. Murray 
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(1943) also noted that in its first year, the Ag 450 farm was a very diverse operation consisting of 
approximately 190 acres of row crop production, dairy cattle, beef cattle, swine and poultry 
production. Over time and as the farm started to grow. Elderkin (1946) noted that needs such as 
long-term planning and improvement plans were needed to allow the Ag 450 farm to expand 
with the changing times. For example, in 1946, long-term improvement plans such as 
establishing a dwelling for the farm operator, buildings for livestock, and grounds projects were 
identified and acted upon, improving the farm and its conditions.  
Over time, the Ag 450 farm continued to grow and expand throughout the changes of 
agriculture. As noted by Honeyman et al. (2016), livestock production at the Ag 450 farm 
changed from a swine farrow to finish focus of the 1970’s and 80’s to custom-fed wean to finish 
operations of the 2000’s. For years, the Ag 450 farm operation included a cow-calf operation 
along with a beef-cattle feedlot. In 1981, the Ag 450 farm discontinued feeding beef cattle and 
sold their cow-calf operation (Honeyman et al. 2016). To date, the Ag 450 farm’s sole livestock 
enterprise revolves around custom-finishing pigs. Currently, the Ag 450 farm custom-finishes 
and produces approximately 5,200 market pigs for Cactus Family Farms on an annual basis.  
Outside of its livestock enterprise, in 2019, the Ag 450 farm is operating on 
approximately 700 acres of corn and soybeans. These acres consist of owned, rented, and crop 
shared agreements on an annual basis. In terms of owned ground, the Ag 450 farm owns three 
farms. These farms are called the “Home Farm,” the “Annex,” and “Brooks Farm” and consist of 
approximately 185 acres, 46 acres, and 51 acres, respectively (Honeyman et al., 2016). The other 
row-crop acres are either cash rented or crop shared with the ISU Research Park, ISU Research 
Farms, and the ISU Animal Science Teaching and Research Farms. Along with these acres, the 
Ag 450 farm is also hired to custom farm several hundred acres through partnerships with the 
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ISU Outlying Research Farms and the ISU Committee for Agricultural Development (CAD) 
(Honeyman et al., 2016). Custom-farmed acres vary from year to year but on an annual basis, it 
may be assumed that the Ag 450 farm will cover approximately 1,200 or more acres for ISU 
Outlying Research and CAD. These custom operations include but are not limited to custom 
planting, combining, spring tillage, and fall tillage work.  
 In 2014, the Ag 450 course designed was changed from a traditional instruction method 
to a Team-Based Learning format (McCubbins, Paulsen, & Anderson, 2016). Students in this 
course work in teams and committees to make decisions related to the management and 
operation of the farm. Examples of these decisions may be marketing grain, livestock 
management decisions, agronomic decisions in relation to crop production, and identifying day-
to-day activities needed to keep the farm in operation. Honeyman et al. (2016) note that the main 
focus in the organization of Ag 450 is that the students serve as key decision makers of all farm 
operations. Although the class has recently been structured around Team-Based Learning, the 
importance of decision making, problem solving, group work, and data analysis has been the 
focus of the course since its inception in 1943 (Honeyman et al., 2016). 
Most recently, the Ag 450 farm celebrated its 75th anniversary during the fall semester of 
2018. Much planning was conducted by the Ag 450 students, farm manger, department, and 
instructors over the course of several semesters to ensure a successful 75th anniversary event. The 
75th anniversary celebration of the Ag 450 farm consisted primarily of a banquet, which was held 
on Friday, September 21st, 2018 at the ISU Hansen Student Learning Center. The banquet 
consisted of a social hour, silent auction, dinner, and guest speakers. Primary attendees of the 
banquet were AgEdS faculty and staff, Ag 450 alumni, current Ag 450 and Ag Studies students, 
and Ag 450 sponsors. Per the Ag 450, fall 2018 Public Relations Committee (2018), 
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approximately 185 individuals were in attendance at the 75th anniversary banquet. Following the 
banquet, an open house and tour of the Ag 450 farm and facilities was held on the morning of 
Saturday, September 22nd.  Primary attendees of the open house were current Ag 450 students, 
AgEdS faculty and staff, and Ag 450 alumni, some accompanied by their families. According to 
the Ag 450 Public Relations Committee (2018), approximately 50 individuals attended the open 
house, held at the Ag 450 farm. In terms of the 75th anniversary, it seemed as if it was well 
received by the majority of the attendees. The Ag 450 Public Relations Committee (2018), noted 
that the purpose of the 75th anniversary was not to obtain profit through silent auction items, but 
focused more on celebration of the farm’s successes over the past 75 years. However, thanks to 
the Ag 450 sponsors, the silent auction did bring in a few thousand dollars in support of the Ag 
450 farm.  
Furthermore, in terms of outcomes of the 75th anniversary, the Ag 450 PR committees of 
fall 2018 and spring 2019, conducted an informal survey and analyzed the data regarding 
attendees’ perceptions of the celebration and events. The survey was designed through Qualtrics 
by the 2018 Ag 450 PR committee and data was gathered during the fall semester of 2018. The 
spring 2019 Ag 450 PR committee analyzed and reported on the results of the survey. According 
to the Ag 450 PR committee (2019), the majority of the survey respondents recorded an age 
range of 50 years or older with responses in the age rages from 20 years of age to 50 years and 
older. Also, it was determined that the majority of the survey respondents rated their level of 
satisfaction in all categories pertaining to the 75th celebration as extremely satisfied on a five-
point scale (1= extremely dissatisfied to 5 = extremely satisfied). The satisfaction categories 
included quality of decorations, quality of food, value of the meal for price paid, and the silent 
auction event. Furthermore, when asked about the silent auction, the majority of survey 
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participants agreed that they would rather participate in a silent auction rather than a live auction. 
In terms of future communications and events, the majority of participants or Ag 450 alumni, 
agreed that they would prefer to be contacted through email and would be willing to participate 
in an event similar to the 75th anniversary every five years.  
Although this informal survey only included participants of the Ag 450 75th anniversary 
celebration, and was limited to only the perceptions of the respondents, it provided excellent 
feedback for future Ag 450 classes in terms of what participants did and did not like about the 
event. Furthermore, this survey confirmed that the 75th anniversary was received well by many 
who attended as well as describing the value of this type of event in terms of fostering 
relationships with Ag 450 alumni and sponsors. In terms of recommendations made by the Ag 
450 PR committee (2019), there should be shorter intervals between Ag 450 celebration events. 
Future semesters were encouraged to start planning a smaller-scale celebration for the Ag 450 
farm’s 80th year of operation. Also, based on the results of this survey, the Ag 450 PR committee 
(2019), recommended that an annual or semi-annual newsletter be sent via email to Ag 450 
alumni in order to keep a consistent flow of communication and update alumni of current farm 
happenings.  
 
Statement of the Problem 
Many students enrolled in Ag 450, will enter into the agricultural workforce after 
graduation. Areas of employment may be agribusiness, agronomy, animal science, and or 
becoming actively involved in their family farming operation. As students enter the agricultural 
industry, certain skills will be required in order for them to be successful in their future positions. 
Garton and Robinson (2006) identified employability skills of agricultural students that were in 
need of curricular enhancement. These skills are problem solving and decision making, 
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functioning in stressful situations, allocating time efficiently, responding positively to 
constructive criticism, adapting to situations of change, and communicating ideas verbally to 
groups.  
Because Ag 450 is an undergraduate capstone course, focused on hands-on learning and 
workplace application, university administrators and course instructors need to reflect on the 
following questions: First, does Ag 450 coursework provide an adequate student experience to 
prepare them for the agricultural workplace?  
Secondly, what are the perceptions of agricultural industry experts in regard to the skills 
and content area knowledge that graduating students from a farm management program should 
possess? Third, are the skills and content knowledge acquired in this capstone course being used 
by graduates in the agricultural workforce? Lastly, what is the vision for the future of the Ag 450 
course? 
Furthermore, course instructors will need to determine necessary improvements which 
need to be made to align course structure and content with its desired objectives and outcomes? 
Understanding the impacts of the Ag 450 course has on students can help meet the needs of 
graduating seniors along with increasing course relevancy as it relates to the demands of the 
agriculture industry.   
 
Team-Based Learning Approach in Ag 450  
Team Based Learning (TBL) is an instructional strategy that revolves around small group 
interaction possibly more than any other instructional approach in postsecondary education 
(Michaelsen & Sweet, 2008). In recent years, much research revolving around the use of TBL in 
the classroom and its effectiveness in the classroom within the context of Agricultural Education 
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has been a recent focus (Artz, Jacobs, & Bossen, 2016; McCubbins et al., 2018; McCubbins, 
Paulsen, Anderson, 2016; Quinn, Harding, & Matkin, 2011).  
According to Michaelsen and Sweet (2008), TBL is designed “to provide students with 
both conceptual knowledge and procedural knowledge” (p. 7). Fink (2004) defined TBL as “a 
particular instructional strategy that is designed to (a) support the development of high 
performance learning teams and (b) provide opportunities for these teams to engage in 
significant learning tasks” (p. 9). However, in practice, TBL is more than just teams completing 
assignments together. TBL promotes interaction between the team members as they must 
collaborate with each other to find solutions to sometimes ambiguous or difficult questions and 
problems while adding an accountability aspect, keeping each team member responsible for his 
or her own efforts.  
With TBL, the instructor’s primary role shifts from the traditional approach as a director 
or dispenser of information but moves more toward the instructor as a facilitator or guide. 
Coincidently, the students’ role within the classroom then changes as mere receivers of 
information, to accepting responsibility for course materials and content in order to be prepared 
to pull their own weight within their team. Michaelson and Sweet (2008), outlined the four 
essential elements of TBL as groups, accountability, feedback, and assignment design. All four 
of these elements must be successfully designed and implemented for TBL to reach its full 
effectiveness within the classroom. Per Michaelson and Sweet (2008), groups must be properly 
formed and managed, students must be accountable for their individual contributions, students 
must receive valuable and timely feedback, and assignments must be designed to promote both 
learning and team development.  
10 
 Figure 1 depicts the Team Based Learning Process as described by Michaelson and 
Sweet (2008). The TBL model shows the different steps of the implementation process including 
individual study, individual testing, team testing, written appeals, instructor feedback, and 
application oriented activities. First, students are required to study course material individually, 
before attending class. Once in class, students may be presented with an opportunity to take an 
Individual Readiness Assurance Test (IRAT). Once finished, students form into teams to 
complete the same assessment, but in groups instead of individually. This group assessment is 
called a Team Readiness Assurance Test (TRAT). At this time, the instructor may hold a series 
of mini-lectures or clarifying discussions to address concepts that many of the teams are 
struggling with. As noted in figure 1, these activities may only consume 45-75 minutes of class 
time. The remaining class or lab time is designated to applying course concepts from the IRAT 
and TRAT to hands-on or application oriented activities. It may be noted that application 
activities or in some cases hands-on-learning represent a large portion of the instructional 
process, upwards of 50% or more. This model demonstrates the flipped classroom approach by 
noting there is much less traditional course lecture methods, rather students working individually 
and in teams to assure readiness for upcoming unit followed by application of course material.  
 
 
Figure 1. TBL Process (Michaelson & Sweet, 2008) 
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Currently, the Ag 450 Farm utilizes the Team-Based Learning TBL instructional format. 
TBL was adopted in the Ag 450 classroom in 2016 as instructor OP McCubbins was conducting 
his dissertation research based on examining the effectiveness of TBL in an agricultural capstone 
course setting. Since the adoption of TBL in 2016, the Ag 450 course has continued to use the 
TBL approach as the primary instructional method in the classroom.  
The Ag 450 course currently averages approximately 60 students per semester and is 
broken down into two sections of approximately 30 students. Both sections meet on Tuesdays as 
an entire group for two hours and then either attend a Wednesday or Thursday lab session out at 
the Ag 450 Farm which lasts four hours. During the Tuesday session, students take their 
Individual Readiness Assurance Tests (IRAT) and Team Readiness Assurance Tests (TRAT). 
First, the students complete the IRAT individually and then once all students are finished, they 
break-out into their teams to complete their TRAT together. Depending on the size of the class, 
there are usually between 8 and 10 teams per semester. When the students are completing their 
TRAT, much discussion is necessary to determine consensus within the group regarding the 
correct answer. This is where the individual accountability aspect comes into play. Once the 
teams have finished their TRAT, they then have the opportunity to break-out into their farm 
committees (customs and swine, finance and marketing, public relations, crops, buildings and 
grounds, machinery) to discuss plans for the upcoming week.  
Also, while the students are completing the TRAT, they have the opportunity to appeal a 
question or the answer to a question, as defined in the TBL process. If a question is appealed by 
a team, students are to identify the question that is for consideration and then compose a 
statement as to why they are appealing the question. Next, each team is to identify within the 
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pre-readings or elsewhere to find supporting information that substantiates their appeal. Lastly, 
the students are required to provide an alternative answer that they believe fits better for the 
question or they can also provide an alternative question that better supports the correct answer 
on the test. Overall, the appeals process, as described by Michaelson and Sweet (2008), is to 
allow the students to recognize ambiguity within test questions and answers. Through teamwork, 
students are allowed to earn points back on missed questions if ambiguity within a question is 
determined and alternative answers are created with supporting information.  
Along with their teams, students enrolled in the Ag 450 course are also assigned to a committee 
for the semester. There are six committees and each has its own focus in relationship to a specific 
operation of the Ag 450 farm. The committees include swine and customs, crops, machinery, 
finance and marketing, public relations, and buildings and grounds. Each committee has an 
opportunity to meet as an entire group during the Tuesday class session and then half of the 
committee meets during the Wednesday session and the other half on Thursday. The Wednesday 
and Thursday lab sessions consist of an application activity, usually completed by teams, that is 
related to the curriculums focus that week (i.e., marketing, finances, grain management, custom 
operations, crops, etc.) Then, students meet with their committees to work on class group 
assignment, farm work, and project planning. Lab times also allow for committees to meet with 
industry representatives and business partners of the Ag 450 farm. Each committee is responsible 
for ensuring their responsibilities of the farm work and management is being completed on a 
week to week basis as well as communicating needs and management strategies to the farm 
manager and or student employees. 
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Experiential Learning and Ag 450  
In tandem with the use of TBL methods in the instruction of the Ag 450 class, 
experiential learning is another primary component of the capstone course. Experiential learning 
theory (ELT) and its process within education is described by Kolb (1984) as a process which 
“knowledge is created through the transformation of experience” (p. 38). As noted in Kolb and 
Kolb (2009) and Baker, Robinson, and Kolb (2012), emphasis on the focus of student 
experiences within learning has been the work of many foundational theorists of experiential 
learning (Dewey, 1910, 1997, 1934, 1938, 1958; Freire, 1974; James, 1890, 1907; Lewin, 1951; 
Rogers, 1961). In its operation, Kolb’s (1984) experiential learning model revolves around a 
process rather than a product, focused on the engagement of students in processes that optimize 
learning (Baker et al., 2012). Revolving around the exterior of the model are transitions a student 
would experience including concrete experience, reflective observation, abstract 
conceptualization, and active experimentation or “doing.” The four internal elements or 
quadrants within the model as noted by Andreasen (1998) deal with the processes of knowledge 
being transformed or developed through experience. The knowledge gained through the learning 
process is transformed via intention or extension and then grasped either via apprehension or 
comprehension. This process of creating knowledge by connecting new experiences to the 
learners pre-existing personal knowledge represents constructivist views of learning (Baker et 
al., 2012). Divergent knowledge is gained through apprehension and transformed via intention. 
Accommodative knowledge is gained through experiences grasped via apprehension but 
transformed via extension. Furthermore, assimilative knowledge is gained by experiences 
grasped through comprehension and transformed via intention. Finally, convergent knowledge is 
gained through experiences grasped via comprehension but transformed via extension. Knobloch 
(2003) noted the importance that education, specifically within the context of agriculture, is more 
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than just doing but connecting experiences that can be remembered and applied outside of the       
classroom.   
 
Figure 2. The Kolb model of experiential learning (Kolb, 1984) 
 As mentioned previously, the Ag 450 capstone course for agricultural students places a 
high emphasis on experiential learning by requiring each student to complete an experiential 
learning activity ELA while enrolled in the course. At the beginning of the semester, students are 
given the opportunity to select an ELA that is of interest to them to complete throughout the 
course of the semester. Students typically select a variety of activities but are challenged to select 
something that they are interested in, want to learn more about, or an area of which they would 
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like to increase their knowledge in. Ideally, students will select an activity in which experiences 
can be applied later on in life or outside of the classroom.  
In the context of the Ag 450 capstone course, students select experiences including but 
not limited to learning new welding processes, machine operation, crop scouting, livestock 
handling and management experience, learning and executing grain marketing strategies, and job 
shadowing with industry representatives. Once an experience is selected, students are required to 
complete a brief assignment describing the activity they would like to complete, prior experience 
in the area, why they selected the activity, and what they hope to gain from the experience.  
ELA’s can be completed at any time outside of scheduled class throughout the semester 
while enrolled in the Ag 450 course and must include a minimum of four hours of student 
learning and participation in the specific activity. At the completion of the activity, students are 
then required to complete a reflection, focused on what they did, how they felt during the 
experience, new skills and knowledge learned, and how they plan to apply the new knowledge to 
their future.  
 
Capstone Courses and Workplace Application 
Crunkilton et al. (1997) defined capstone courses as “a planned learning experience that 
requires students to synthesize previously learned subject matter content and to integrate new 
information into their knowledge base for solving simulated or real-world problems” (p. 3). In 
recent academic terms and discussion, the use of the term “real world” may be up for debate for 
its effectiveness in describing jobs and experiences outside of the classroom setting. However, 
terms such as workplace application and job or industry-related preparedness may be substituted 
to provide more inclusive, yet effective terminology describing the life or experiences after one 
leaves the classroom. Furthermore, capstone courses “should ease the transition between a 
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student’s academic experience and career entry” (Andreasen & Trede, 2000, p. 52). Wagenaar 
(1993) also described the elements of a capstone course to be a “central core of theory and 
method, range of topics, a sequence with advancing sophistication, and a means by which final 
mastery of a discipline’s complexity can be shown and assessed” (p. 209). In terms of capstone 
course criteria, six educational outcomes and five required learning activities for capstone 
courses were identified by Crunkilton et al. (1997). The expected education outcomes entail (1) 
problem solving, (2) decision making, (3) critical thinking, (4) collaborative/professional 
relationships, (5) oral communication, and (6) written communication. Learning activities 
include (1) projects and/or case studies, (2) issue analysis, (3) small group work, (4) oral 
communication, and (5) industry involvement.  
Steiner (2004) sought to determine similarities and differences in students’ perceptions 
towards learning regarding two ISU senior-level capstone courses. In this study, two capstone 
courses, Ag 450 Farm Management and Operation and ECON 430 Advanced Farm Business 
Management were utilized as study’s foundation. In this study, Steiner (2004) concluded that the 
Ag 450 capstone course was meeting Crunkilton’s requirements for capstone courses by 
incorporating written and oral communication, intensive writing, issue analysis, and industry 
involvement. Adding to prior literature, Steiner (2004) also identified capstone courses such as 
Ag 450 are can be effective in terms of teaching farm management and operations to agricultural 
undergraduates.  
 The Ag 450 Farm is a capstone course that provides students an opportunity to practice 
developing skills related to farm management and operations. As a capstone course, principals 
and concepts learned in previous courses in the Agricultural Studies curriculum are applied to the 
coursework and management of the Ag 450 Farm. Clarifying lectures, class discussions, 
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committee work / reports, business meetings, individual reports, long-term strategic issue 
management, and interaction with industry representatives comprise the content of the Ag 450 
farm. Students are also provided the opportunity to develop and practice farm management and 
operational skills on the Ag 450 farm which is designed to represent a typical Midwestern 
livestock and row-crop farm.  
 The current course outcomes and objectives of the Ag 450 Capstone course align with 
many of Crunkilton’s capstone course core principals utilizing teamwork, problem solving, 
critical thinking, communication, and decision making. Through these core principals, students 
enrolled in the Ag 450 course are tasked to apply prior technical content knowledge and skills of 
production and financial management, marketing, and human relations to the daily operation and 
long-term strategic management of an agricultural business. Furthermore, current course 
objectives of the Ag 450 farm include: 
a. Identify and utilize common decision-making styles to make management decisions for 
the AgEdS 450 Farm. 
 
b. Determine and utilize the steps in strategic planning within the committee structure of 
the course to meet the overall mission of the AgEdS 450 Farm. 
 
c. Develop long- and short- term SMART goals that support the mission of the AgEdS 
450 Farm.  
 
d. Identify areas of risk and develop and implement a risk management plan within the 
committee structure that protects the mission of the AgEdS 450 Farm.  
 
e. Identify and prioritize the critical management factors affecting the AgEdS 450 Farm 
and apply them to the operational and strategic decision making of the farm. 
 
f. Develop and analyze the appropriate financial documents needed to manage the AgEdS 
450 Farm. 
 
g. Analyze, recommend, and implement appropriate marketing strategies for commodities 
produced by the AgEdS 450 farm.  
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h. Analyze, recommend, and implement appropriate maintenance and repair of all 
buildings, grounds, machinery and equipment used to operate the AgEdS 450 Farm. 
 
i. Evaluate, recommend, and implement action regarding all custom operations of the 
AgEdS 450 Farm. 
 
 
j. Evaluate and implement a plan to publicize the efforts of the AgEdS 450 Farm to the 
AgEdS department, the College of Agriculture and Life Sciences, Iowa State 
University and the general public.  
 
k. Communicate effectively utilizing appropriate written, oral, visual and electronic 
(WOVE) communication with peers, instructors, vendors and the general public. 
 
l. Identify and utilize teamwork in interdisciplinary problems that impact the 
management of the AgEdS 450 Farm.  
 
m. Demonstrate leadership competencies through participation in a team-based committee 
structure and weekly business meetings utilizing parliamentary procedure. 
 
 The first part of this dissertation focuses on professional and technical skills agricultural 
employers expect agricultural graduates to possess upon entering the workforce. The Ag 450 
farm provides many opportunities for students to hone and practice skills in real-time situations 
that are necessary for employment within the agricultural workforce. Bridging the gap between 
classroom and workplace is an ongoing challenge for capstone courses such as Ag 450 as the 
needs of the agricultural industry are always changing. However, through communication with 
industry experts and keeping curriculum relevancy a priority, capstone courses are an excellent 
tool for not only providing a culminating experience to a program of study for a student but 
moreover, providing students with practical experiences that will be transferred into the 
workforce after completion of an academic program.  
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Farm Management Programs and Capstone Courses 
 Research revolving around farm business programs, farm management programs, 
agricultural production programs, and capstone courses is not a new concept. For many years, 
effectiveness and design of farm management program and agribusiness capstone courses have 
been analyzed at national and international levels.  
For instance, Collins and Dunne’s (1996) research stressed the importance of 
agribusiness curricula needing to meet employers’ needs while designed with sound educational 
approaches. Their research focused on a multi-level course approach to agribusiness and farm 
management programs while meeting the challenges and needs of the agricultural industry. 
Utilizing previous research conducted by Litzenberg and Schneider (1987), focused on the 
aptitudes and skills desired by US agribusiness firms, Collins and Dunne sought after creating a 
new and improved agribusiness curriculum at Gatton College, University of Queensland, 
Australia. Through Collins and Dunne’s (1996) research, they found incorporating a multi-level 
capstone course approach within the University of Queensland’s agribusiness program, allowed 
students to revisit the capstone course experience three different times throughout the program 
while allowing direct student participation in regard to agribusiness experience. Through the 
implementation of this multi-level capstone course approach, decision making, teamwork, and 
hands-on learning application were found as benefits that stemmed from the new capstone 
course. Furthermore, after implemented for 4 years at Gatton College, Collins and Dunne (1996) 
found that all 16 students enrolled in the first semester utilizing the new agribusiness program 
were employed five months after graduation.  
Research conducted by French and Erven (1985), identified an uptick in the demand for 
agribusiness and professional M.S. degree programs in the United States. In this research, French 
and Erven (1985) noted at that time, a student graduating with a generalist or well-rounded 
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agribusiness degree was favored in the current agricultural employment environment. Necessary 
agribusiness program components were identified as more than strictly coursework and included 
items such as internships, engaging classroom activities, guest lectures, related research 
requirements, and the development of writing and analysis skills. In this research conducted by 
French and Erven (1985), further recommendations were made regarding specific curriculum 
items for MBA programs focused in agribusiness and the overall recommendation at the time 
was for agricultural institutions across the United States to learn the demand or need for 
agribusiness MBA programs from industry. French and Erven (1985) recognized the relationship 
between curriculum planning and meetings the needs of agribusiness industry leadership. 
Furthermore, it was suggested curriculum be designed around the needs of the agribusiness 
industry, thus potentially bridging the gap between the classroom and workplace.  
Wright (1992), described the components and structure of an agricultural production 
systems capstone course at Massey University, located in New Zealand. This course, available to 
students majoring in agricultural production management or rural valuation, served as 
culminating experience for students and revolves primary around a series of major projects 
focusing around production agriculture (Wright, 1992). Similar to other agricultural and farm 
management capstone courses, written reports, oral reports, small group interaction, active 
participation on farms, and assessments are utilized in structuring the course (Wright, 1992). In 
this study, Wright (1992), noted lessons learned after the course had been in operation for 
approximately ten years. Wright (1992) mentioned that while learning by doing is an essential 
element of a capstone course, reflection and identification of alternative solutions to solving 
problems equally, if not, more important in the learning process. Case studies, practical work, 
and emphasis on communication skills were also identified as essential elements for students in 
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this capstone course. Overall, Wright (1992) reported that the agricultural production systems 
capstone course is highly rated by students and was proved to be very successful for the bachelor 
of agriculture degree at Massey University.  
Adding to the literature involving farm management programs and capstone courses, 
Andreasen (1998) and Andreasen and Trede (2000), aimed to determine activities within the ISU 
Ag 450 capstone course that were most beneficial for professional careers in the agricultural 
industry. Moreover, Andreasen and Trede (2000) compared the rigor and quality of the Ag 450 
course to other courses in the ISU College of Agriculture and Life Sciences. In this study, it was 
concluded that students enrolled in Ag 450 believed that the capstone course emphasized criteria 
such as student-directed learning, problem solving, and decision making at the same level or 
more than other courses within the College of Agriculture and Life Sciences at ISU. Students 
also felt that the capstone course exceeded previous courses in terms of experiential learning, 
hands-on activities, and student interaction. It was also concluded in this study that the Ag 450 
capstone course aligns well with the Crunkilton model of capstone courses.  
As a result of the aforementioned research, Andreasen (1998) also developed a new 
model, integrating Crunkilton’s (1997) foundational capstone course principals with experiential 
learning processes, aligning with the key elements of the Ag 450 course (see Figure 3.) 
Andresen’s (1998) Model for Incorporating Experiential Learning into Capstone Courses 
(MIELCC) uses Crunkilton’s five essential learning activities of a capstone course which include 
problem solving, team work, decision-making, critical thinking, and oral and written 
communication as primary elements or requirements of capstone courses. These activities then 
facilitate the experiential learning processes within the capstone course. As noted in the model, 
the “five R’s” (i.e., receive, relate, reflect, refine, and reconstruct) of experiential learning are 
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used to “funnel” to the point of integrating and synthesizing new subject matter and content as 
learned by the student. This model is continuous and constantly adding learned subject matter 
content to fragmented disciplinary knowledge through student and facilitator feedback. 
Andreasen (1998) suggested the MIELCC to be utilized as a guide to for monitoring and 
evaluating capstone courses such as the Ag 450 farm and other capstone courses. 
  
Figure 3. Integration of experiential learning into capstone courses (MIELCC) (Andreasen, 
1998). 
To complement the findings of this Andresen’s research, Dollisso (2002) found students 
enrolled in the Ag 450 course found hands-on activities such as demonstrations, field visits, face-
to-face consultations, and discussion as the most effective teaching methods. These findings also 
relate to Michaelson and Sweet (2008) description of application activities used in Team Based 
Learning.  
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More specifically, in regard to the impacts of farm management capstone courses, Perry, 
Paulsen, and Retallick (2015), sought to discover if the Iowa State University Ag 450 course had 
an impact on students’ critical thinking abilities. Although in this study, the capstone course did 
not significantly impact students’ critical thinking abilities, other benefits of the capstone course 
were derived such as reinforcing the idea that students enrolled in the course were able to receive 
information and solve problems.  
 
A Transforming Agricultural Industry and Employability Skills of Agricultural-Based 
Graduates 
 Previous literature suggested agriculture has always and continues to transform and 
experience changes relative to pressures of society, economics, production, technology, 
communication, environment, and many others (Allen & Lueck, 1998; Doerfert & Miller, 2006; 
Fedoroff et al., 2010; Knutson, Penn, Flinchbaugh, & Outlaw, 2007; Lark, Salmon, & Gibbs, 
2015; Sunding & Zilberman, 2000). Fedoroff et al. (2010) note the increase of global 
temperatures and population will require an increase in alternative food and fuel production 
methods in the coming years. More efficient utilization of existing land masses for food 
production such as aquaculture, and natural energy sources such as irrigation powered by 
sunlight or wind energy are only a few of the ideas being considered for widespread adoption in 
today’s agricultural landscape.  
Over the past decade, trading grasslands for grains due to the biofuel boom, has been 
noted by many as a concerning trend. Lark et al. (2015), concluded that cropland expansion on 
less than desirable acres may actually be taking away from the efficiencies that production 
agriculture is trying to achieve in recent and upcoming years. More specifically and in terms of 
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addressing these issues, Lark et al. (2015), suggested that gaps within agriculture policy and 
regulation must be closed in order to prevent further challenges relating to these issues. 
Nonetheless, the environmental and regulatory challenges facing agriculture is not diminishing 
and affects many involved from producer to consumer. Relating environmental and sustainability 
agricultural to the Ag 450 farm, Dollisso (2002) conducted a study regarding Ag 450 students’ 
perspectives regarding sustainable agriculture. The study revealed students enrolled in the Ag 
450 course perceived sustainable agriculture issues to be more prominent than economic 
challenges. Expansion of large farms, urban use of farmland, soil erosion, and dependence on 
seed and chemical companies were the upmost concerns as identified by the students (Dolisso, 
2002).  
Furthermore, in terms of influencing change within agriculture, the adaptation of new 
technologies is a continuing trend. “Technological innovation and institutional change have a 
profound effect on the evolution of the agricultural sector” (Sunding & Zilberman, 2000, p. 94). 
Stewart, Moore, & Flowers, (2004), described technology advances in agriculture as the primary 
contributor to the evolution of a farmer feeding less than 10 people to a farmer feeding over 200 
people. Moreover, Knutson, Penn, Flinchbaugh, and Outlaw (2007) describe past technological 
advances in agriculture such as mechanism, Bacillus thuringiensis (Bt) corn, commercial 
fertilizer, and glyphosate-tolerant legumes as “major technological leaps and profoundly 
impacted agriculture” (p. 4).  
Although these ideas of technological leaps were advances of the not so distant past, 
since then, more technological advances and methods in production agriculture are becoming a 
reality and viable way of farming to more and more farming operations. For instance, production 
agriculture is still utilizing the Bt corn and glyphosate-tolerant legumes as noted by Knutson et 
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al. (2007), but in recent years the producer’s playbook has expanded to traits to help manage 
weed resistance such as 2, 4-Dichlorophenoxyacetic acid (2, 4D) and Glufosinate-ammonium 
tolerant soybeans. Products like Dow’s “Enlist Duo” and Bayer’s “Liberty Link” traits are 
common products seen on the marketplace today and are becoming more utilized as traditional 
chemical weed control mechanism.  
In terms of recent technological advances in modern agriculture machinery, that add 
depth to the “mechanization” aspect noted by Knutson et al. (2007), Global Positioning Systems 
(GPS) and most recently, autonomous driving or self-driving tractors are becoming more and 
more of a reality across the agricultural landscape. For instance, 2013 ISU Agricultural Business 
graduate Collin Hurd, founder and CEO of Smart Ag has been and continues to be on the 
forefront of the autonomous technologies in the field. Most recently, Smart Ag partnered with 
agricultural technology leader Raven to “deliver autonomous solutions for agriculture that will 
enable both our OEM partners and ag retailers to be successful (Smart Ag n.d.).” 
Over time, agriculture has always and will always continue to evolve and change (Allen 
& Lueck, 1998; Doerfert & Miller, 2006; Fedoroff et al., 2010; Knutson, Penn, Flinchbaugh, & 
Outlaw, 2007; Lark, Salmon, & Gibbs, 2015; Sunding & Zilberman, 2000). However, from an 
academic perspective, what does this mean for the agricultural program, the instructor, and the 
classroom? Doerfert and Miller (2006), asked the “so what” question in terms of agricultural 
evolution and change in specific regards to agricultural communicators. Involving industry 
professionals, Doerfert and Miller (2006) sought to gain input from industry professionals in 
terms of the future and direction of agricultural communications. Primarily, a needs assessment 
was conducted to “provide insight and guidance for university-level agricultural communications 
educators who are considering curricular and degree changes (Doerfert & Miller, 2006 p. 6).” 
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From this study, themes in relation to the changes and challenges of agricultural communications 
were identified as influencing factors for curriculum changes of the future.  
Although studies such as Doerfert and Miller (2006) are approaching 15 years of age, the 
idea of a changing agricultural industry and landscape remains relevant. From an academia and 
curriculum perspective, improving and changing curriculum to meet the needs of the agricultural 
industry is critical for the instruction of agricultural students. Furthermore, as noted by Doerfert 
and Miller (2006), considering trends, changes, issues, and problems within the agricultural 
industry are critical factors for educators to consider in terms of preparing students to enter into 
the workforce. Iowa State University’s Ag 450 course is a capstone course, required for 
Agricultural Studies majors. Many Agricultural Studies graduates will enter the workforce upon 
completion of their degree program. Considering these statements, and as identified by previous 
literature, farm business and management programs such as the ISU Ag 450 course, should be 
examined from time to time in terms of curriculum relevancy. This dissertation utilizes the ISU 
Ag 450 course as a foundation to assess the relevancy of a farm management and operations 
program by utilizing perspectives of industry, alumni, and current students.  
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CHAPTER II. IDENTIFYING THE PROFESSIONAL AND TECHNICAL SKILLS 
AGRICULTURAL INDUSTRY EMPLOYERS EXPECT AGRICULTURAL 
GRADUATES TO POSSESS 
 
Abstract 
The agricultural industry workforce is constantly experiencing challenges and changes 
that necessitate its stakeholders be equipped with relevant knowledge and skills to address the 
issues facing tomorrow (Doerfert, 2011). Thus, certain skills are required for graduates to 
possess when entering the agricultural industry to meet the needs of agricultural employers. 
Furthermore, agricultural education researchers Garton and Robinson (2006) determined that 
employability skills curriculum in the classroom needs enhancement. Through Swanson and 
Holton’s (2009) model of the Human Capital Theory, the Delphi technique was used to identify 
the most important professional and technical skills that agricultural industry employers expect 
graduates to possess upon entering the workforce. A panel of 23 agricultural industry experts 
provided the data for the Delphi study. At the conclusion of three rounds, a total of 52 items 
reached consensus, which included 18 technical skills (e.g. verbal communication skills, general 
knowledge of the agricultural industry) and 34 professional skills (i.e. flexible, accountable, 
relatable). It was concluded that agricultural employers place a high value on many technical and 
professional skills that graduates should possess, which could be used as a guide to evaluate 
current agricultural curriculum. It is recommended further research address how graduates are 
transferring these skills into the workplace.  
 
Keywords: technical skills, agricultural industry, workforce 
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Introduction 
The Iowa State University Agriculture Education and Studies 450 (Ag 450) is a senior 
capstone course required for students pursuing a bachelor’s degree in Agricultural Studies from 
Iowa State University. Ag 450 is designed for students to practice developing the necessary skills 
related to farm management and operation. Moreover, this course provides students with 
workplace application as it relates to production agriculture.  
Many students enrolled in Ag 450 will enter the agricultural workforce after graduation. 
Areas of employment may be agribusiness, agronomy, animal science, natural resources, other 
agricultural related areas, and/or becoming actively involved in their family farming operation. 
According to Goecker, Smith, Fernandez, Ali and Theller (2015), in a USDA report published by 
Purdue University, expected annual job openings in the area of food, agriculture, renewable 
natural resources, and the environment for graduates with a bachelor’s degree or higher is 
estimated at 57,900 from 2015 through 2020. According to the report, only 61% of those job 
openings are expected to be filled by graduates within those areas of expertise. Furthermore, 
most employers prefer to hire graduates with this expertise (Goecker et al., 2015).  
According to Iowa State University College of Agriculture and Life Sciences Career 
Services (2019), there were 130 graduates with a degree in Agricultural Studies from the 2016 
summer semester through the 2017 spring semester. Of those 130 graduates, 123 were 
professionally employed within the first six months following graduation. Professional 
employment is defined as a major-related position, full-time and part-time employment, and/or 
military obligations (Iowa State University College of Agriculture and Life Sciences Career 
Services, 2019). Through the Agricultural Studies degree alone at Iowa State University, within 
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the mentioned timeframe, the statistics show almost 95% of Agricultural Studies graduates were 
working professionally in major-related or agricultural-related positions.  
As students enter the agricultural industry, certain skills will be required for them to be 
successful in their positions. Garton and Robinson (2006) identified employability skills of 
agricultural students needed curricular enhancement. These skills are problem solving and 
decision making, functioning in stressful situations, allocating time efficiently, responding 
positively to constructive criticism, adapting to situations of change, and communicating ideas 
verbally to groups.  
Andelt, Barrett, and Bosshammer (1997) noted “many graduates did not acquire the 
knowledge, competencies, skills and abilities to accommodate employers’ needs while in 
college” (p. 47). The study conducted by Andelt et al. (1997) recommended colleges need to be 
in tune with the needs of employers and needs assessments should be conducted approximately 
every three to five years. A study conducted by Easterly, Warner, Myers, Lamm, and Teig 
(2017) regarding skills students need in the real world, also confirmed a need to re-evaluate 
curriculum to meet the needs of industry professionals. Therefore, in order for educators to 
evaluate curriculum alignment to industry, the needs of industry must be identified. 
 
Theoretical Framework 
The theoretical framework that guided this study was Human Capital Theory. Human 
capital is defined by Lutz and KC (2011) as encompassing the education and health of people, as 
well as the stock of educated adult people. Education in this sense may be measured in two 
different ways, quantity of formal education but also the quality of the education itself (Lutz & 
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KC, 2011). Human Capital Theory has been used as the theoretical framework in many previous 
agricultural education studies. For example, Robinson and Garton (2008) used human capital 
theory as their theoretical framework when assessing graduates’ perceptions of employability 
skills needed for the agricultural workforce. In that specific study, Robinson and Garton (2008) 
concluded 67 employability skills were perceived by graduates to be moderately important in 
terms of entry-level workplace positions. Furthermore, Robinson and Garton (2008) found that a 
majority of the skill items were rated higher in importance rather than competence by the 
students.  
Hendrix and Morrison (2018) also utilized human capital theory when examining the 
perceptions and personal competence of workforce readiness skills of agricultural students 
finding that students had some understanding of competencies required for the modern 
workplace. However, student perceptions of competence and importance varied for some skills 
such as communication. Overall, it was indicated that both students and employers both 
recognize the importance of many skills such as working well with others, demonstrating 
positive attitudes, managing several tasks at once, and conflict resolution. Swanson and Holton 
(2001) created a model of human capital theory (see Figure 1.), which further describes the 
theoretical framework that guided this study.  
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 Figure 1. A model of human capital theory (Swanson and Holton, 2001). 
Within the human capital theory model, the authors described three different key 
relationships. The first two relationships relate specifically to the focus of this study. The first 
relationship focuses on the education of individuals and how participating in education and 
training, leads to acquiring knowledge and skills. The knowledge and skills are defined as 
outcomes and the key assumption in this relationship “is that investments in education and 
training result in increased learning” (Swanson & Holton, 2001 p. 109). In turn, the second 
relationship describes how the increased knowledge and skill or outcome is then applied to their 
work, which should increase productivity for the firm where they are employed (Swanson & 
Holton, 2001). Lastly, the third relationship represents the connection between increased 
productivity and earnings. Swanson and Holton (2001) suggested this third relationship assumes 
greater productivity by employees within a firm leads to increased wages for individuals and 
earnings for businesses. Furthermore, as illustrated by Swanson and Holton (2001), the third 
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bracket describes the relationship between the citizenship process affected by education and 
enhanced social efficacy.  
In business and economic terms, many firms, or in this case agricultural employers, need 
to exchange specialized investments. Specialized investments are defined as expenditures that 
must be made to allow two parties to make an exchange (i.e. specialized skills to a specific 
industry or job) but has little to no alternative value or use (Baye & Prince, 2014). Baye and 
Prince (2014) defined human capital as a type of specialized investment that firms are required to 
make. This investment in employees is needed as individuals are required to learn specific skills 
that are relevant to the company or industry but may not be useful or transferrable to other 
businesses or industries (Baye & Prince, 2014).  
Companies will invest in their employees or human capital to help the individual gain the 
specific skills needed for the job or industry (Baye & Prince, 2014). However, research has 
shown that students are not equipped with the necessary competencies and work ethic to obtain 
employment (Easterly et al., 2017).  If the education of individuals can be tailored to the needs of 
a specific industry, presumably, an economic win would be gained by both the employer and 
employee.  This research suggests that employees be armed with the skills required by their 
employer and be able to apply their education directly to the job. Therefore, employers would be 
required to spend less time, energy, and resources into specialized skill investments of their 
employees. 
This study is focused on the agricultural industry, agricultural students or future 
employees and agricultural employers. In order to increase the economic benefit among 
education, students and industry, it is critical to understand the specific skills agricultural 
industry employers expect agriculture graduates to possess when entering the workforce. For the 
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purposes of this study, specific skills were defined as technical and professional skills. Technical 
skills were operationalized as “the ability, coming from one’s knowledge, practice, aptitude, to 
do something well: competent excellence in performance; and a craft, trade, or job requiring 
manual dexterity or special training” (Robles, 2012, p. 457). Furthermore, professional skills 
were operationalized as “character traits, attitudes, and behaviors-rather than technical aptitude 
of knowledge” (Robles, 2012, p. 457). 
 
Purpose and Objectives 
The purpose of this study was to identify the professional and technical skills agricultural 
industry employers expect agricultural graduates to possess upon employment or entering the 
workforce. The following two objectives guided this research study: 
 
1. Identify the most important professional skills in relation to farm business and 
management that agricultural industry experts expect graduates from a university-
level agricultural program to possess when entering the workforce.  
2. Identify the most important technical skills in relation to farm business and 
management that agricultural industry experts expect graduates from a university-
level agricultural program to possess when entering the workforce.  
 
This study aligns with the American Association for Agricultural Education (AAAE) 
National Research Agenda (NRA) research priority area number three and question number five. 
Research priority area number three addresses a Sufficient Scientific and Professional Workforce 
That Addresses the challenges of the 21st Century (Stripling & Ricketts, 2016). Research 
question number five asks “What methods, models, and programs are effective in preparing 
people to work in a global agricultural and natural resource workforce?” (p. 10).  
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Methods and Procedures 
A three-round Delphi survey technique was used in this quantitative study to determine 
the most important professional and technical skills in relation to farm business and management 
that industry professionals expect a graduate from a university-level agricultural program to 
possess upon entering the workforce. Hasson, Keeney, and McKenna (2000) characterized the 
Delphi method as a technique that uses a group of experts to obtain consensus through a series of 
structured questionnaires or rounds. In this study, the Delphi process was used to gain the expert 
opinions of agricultural industry professionals through a series of three rounds. This Delphi study 
was conducted during the 2019 fall semester.  
 
Participants 
Delbecq, Van de Ven, and Gustafson (1975) suggested the criteria of three groups that 
are suitable for participation in a Delphi study to be top management decision makers who will 
use the outcomes of the study, professional or staff members together with their support team, or 
respondents whose judgements are being sought. Hsu and Sandford (2007) also stated Delphi 
subjects must be highly trained and competent within the specialized area of knowledge related 
to the target issue.  
The participant selection criteria for this study included agricultural industry experts who 
were actively part of recruiting, hiring, and managing of Iowa State University Agricultural 
Studies graduates during the 2017 fall and/or 2018 spring semesters. Participant requirements 
were made available to participants in the initial contact of the Delphi study.  
The College of Agriculture and Life Sciences career services provided the names of the 
companies who employed Iowa State University Agricultural Studies students in the respective 
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semesters. Representatives from those companies were sought out at the College of Agriculture 
and Life Sciences Career Fair, which was held in the fall of 2018. Contact information was 
gathered from company representatives who were involved in the recruitment process. The panel 
of experts was comprised of agricultural industry experts (n = 72) who met the required criterion.  
 
Validity and Reliability 
 
Research conducted by Dalkey, Rourke, Lewis, and Snyder (1972) determined that a 
group size of at least 13 was required for reliability with a correlation coefficient of .90 in Delphi 
studies.  Therefore, the panel size in this study (Round 1, n = 23; Round 2, n = 17; Round 3, n = 
13) was large enough to meet the expected reliability of .90 as noted in Dalkey et al. (1972).  In 
terms of content validity, a panel of experts, consisting of two faculty members in the 
[Department] at Iowa State University evaluated face and content validity of the study’s 
questions per the recommendations of Gay, Mills, and Airasian (2006). 
 
Data Collection 
 
Round one. 
Hasson and Keeney (2000) emphasized that building a research relationship is important 
for participants to continue their responses into the second and third rounds of the study. The 
information that was included in the first-round correspondence email was provided in order for 
participants to fully understand the process of the study and build a research relationship.  An 
informational correspondence email was sent to the identified experts, which included a 
background and brief description of the study, information regarding why they had been selected 
as an expert in the field and explanation of the three-round Delphi process, and a link to begin 
the first round of the study.  
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Each round of the Delphi instrument was distributed using the Qualtrics online survey 
distribution platform. The first-round questionnaire contained two open-ended items. The first 
item asked, “What are the professional skills that you would expect an employee to possess upon 
starting a new position within your company?” The second item asked, “What technical skills, in 
relation to farm business and management, do you expect a new employee to possess?”   
The terms professional skills and technical skills were listed above the two questions on 
the survey. Professional skills were defined as “character traits, attitudes, and behaviors-rather 
than technical aptitude of knowledge” (Robles, 2012, p. 457). Technical Skills were defined as 
“the ability, coming from one’s knowledge, practice, aptitude, to do something well: competent 
excellence in performance; and a craft, trade, or job requiring manual dexterity or special 
training” (Robles, 2012, p. 457). Definitions for professional and technical skills were listed in 
order to provide clarity in the terminology for the participants and to reduce discrepancies 
amongst the responses. Background and demographic questions were also asked in the first 
round, which included current position within the company, sector within agricultural industry, 
years of employment, approximate number of employees that work for the company, and 
recommendations of other individuals who meet the study criteria to serve on the panel. Of the 
72 individuals who were recruited to take part in the study, 23 participants agreed to participate 
in the first round and those participants provided a total of 40 technical skills and 36 professional 
skills after duplicates were removed from the initial responses.  
 
Round two. 
In round two of the Delphi study, 17 of the 23 experts from round one provided feedback 
for a response rate of 74%. In the second round, the technical and professional skills identified 
from the first round were grouped by relevance determined by agricultural education experts in 
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order to remove duplicates and redundancy, provide organization, clarity, and readability for the 
second and third rounds (e.g., agronomic skills, agricultural economics skills, animal science 
skills, agricultural operations skills, and general knowledge and experience skills). It should be 
noted they were not grouped based on frequency. The professional skills were listed as two 
groups (e.g. “employees should be…” and “employees are expected to…” 
For the technical skills, the participant was asked to rate the importance of each item as it 
related to farm business and management. Each technical skill was accompanied by a 5-point 
scale (1 = not important, 2 = slightly important, 3 = moderately important, 4 = important, and 5 
= very important). For the professional skills, the experts were asked to indicate the importance 
for employees to possess the following professional skills upon employment with their company. 
Each professional skill was accompanied by a 5-point scale (1= not important, 2 = slightly 
important, 3 = moderately important, 4 = important, and 5 = very important). Concluding the 
second round, the items were analyzed to determine if they met the threshold for consensus. This 
study used similar consensus criteria found in previous agricultural education Delphi studies 
such as Lundry, Ramsey, Edwards, and Robinson, (2015) and Ramsey (2009). For the technical 
and professional skills, questions that received a score of 4 (important) or 5 (very important) by 
at least 75% of the participants were considered to have reached consensus. Technical and 
professional skills that received a score of 4 (important) or 5 (very important) by 51% to 74% of 
the agricultural industry experts were presented on the third-round survey for reassessment.  
 
Round three. 
Similar to the methods utilized by Lundry et al. (2015), the agricultural industry experts 
who participated in the first two rounds were sent an invitation asking for their participation in 
the third round. Hsu and Sandford (2007) indicated that the third round of a Delphi study allows 
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the panelist an opportunity to further clarify the information and their judgements of the relative 
importance of the items. Accordingly, the third round utilized in this study was focused on 
developing consensus regarding 25 technical and professional skills that received a score of 4 
(important) or 5 (very important) by 51% to 74% of the agricultural industry experts in the 
second round. Thirteen of the seventeen experts from round two participated in the third round 
for a response rate of 76%. As noted by Hsu and Sandford (2007), due to the organization and 
nature of Delphi studies, the potential exists for low response rates. Due to the fact that the same 
panelist may be asked to complete up to four surveys in a Delphi study, may explain the attrition 
found in this study.  
In this round, the experts were asked to reevaluate the importance of the 25 identified 
items from the second round. Similar to the second round, technical and professional skills were 
grouped to improve survey flow and clarity. Each skill was coupled with the same 5-point scale 
(1 = not important, 2 = slightly important, 3 = moderately important, 4 = important, and 5 = very 
important). Of the 25 skills presented in the third round, 14 skills received more than 75% 
consensus from the panel. Skills that did not reach consensus were dropped from the study. 
 
Data Analysis 
The Statistical Package for Social Sciences (SPSS ) Version 23 was used to analyze the 
data in the Delphi study. Descriptive statistics (percentages and frequency) of the scale items 
were calculated for the data gathered in the second and third rounds of the study. For the second 
and third rounds of this study, a skill was determined to have reached consensus ( 75% of an 
important or very important rating by the experts). Additionally, skills that received a rating of 
important or very important by 51 to74% of the experts were included in the third and final 
round for reconsideration. Skills that received a rating of important or very important by ≤ 51% 
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of the experts were eliminated from further rounds and consideration. Moreover, descriptive 
statistics were calculated for the background and demographic characteristics of the agricultural 
experts (i.e., current position within the company, sector within agricultural industry, years of 
employment, and approximate number of employees that work for their company).  
 
Results 
As a whole, the panel of agricultural experts provided 76 professional and technical skills 
in relation to agribusiness and farm management. These figures are associated with the initial list 
of skills after duplicate responses were removed. Skills were grouped into categories in order to 
provide clarity, flow, and readability of the survey. The skills were grouped for survey purposes 
and were not grouped by participants. Forty technical skills were considered, and the remaining 
36 skills were identified as professional skills.  
In the second round of the study, 17 experts rated their perceived importance for 76 
professional and technical skills identified in the first round. After completion of the second 
round, seven technical skills were considered to have met consensus (  75% of experts 
considered a skill as important or very important). A total of 21 technical skills received an 
average percentage of agreement of 51% to 74% in the second round and were included in the 
third round for further deliberation. Of the 40 technical skills presented in the second round of 
the Delphi study, 12 skills received an average agreement of importance with 51%. Those skills 
were removed from the study and were not included for expert consideration in the final round 
(Table 1). 
 
 
45 
Table 1 
Round Two and Three Findings: Important Technical Skills Related to Farm Business and 
Management  
Technical Skills Category % Agreement 
Verbal communication skills a General knowledge and experience 94.1 
General knowledge of the agricultural 
industry a 
General knowledge and experience 88.2 
Livestock management b Livestock Management 84.7 
Grain management b Agricultural Operations 84.7 
Project management b Agricultural Operations 84.6 
Farm management a Agricultural Operations 82.4 
Basic knowledge of computer 
operations a 
General knowledge and experience 82.4 
Written communication skills a General knowledge and experience 82.4 
Assessing needs of farmers a General knowledge and experience 82.3 
4R Agronomic Principles of 
Management b 
Agronomic Skills 77.0 
Understanding of commodity markets b Agricultural Economics 77.0 
General livestock production b Livestock Management 77.0 
Commodity production knowledge b Agricultural Operations 77.0 
Soil data management and application b Agronomic Skills 76.9 
Soil fertility programs b Agronomic Skills 76.9 
Livestock marketing b Livestock Management 76.9 
Experience working with producers b General knowledge and experience 76.9 
General crop scouting knowledge a Agronomic Skills 75.1 
Note. a Statements that reached consensus in round two (n = 7). b Statements that reached 
consensus in round three (n = 11). 
 
A total of 31 professional skills were considered to have met consensus (  75% of 
experts considered a skill as important or very important) in round two. Four skills received an 
average agreement of importance of 51% to 74% by the experts and were included in the third 
round for further consideration. Only one professional skill received an average agreement of 
importance of less than 51% and was excluded in the third round (see Table 2).  
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Table 2 
Round Two and Three Findings: Important Professional Skills Related to Farm Business and 
Management  
Professional Skills % of Agreement 
Flexible a 100.0 
Accountable a 100.0 
Relatable a 100.0 
Punctual a 100.0 
Organized a 100.0 
Respectful a 100.0 
Motivated a 100.0 
Positive a 100.0 
Trainable a 100.0 
Problem solve a 100.0 
Work as a team a 100.0 
Demonstrate positive work ethic a  100.0 
Demonstrate integrity a 100.0 
Professional a  94.2 
Resilient a 94.1 
Passionate a 94.1 
Demonstrate conflict resolution a 94.1 
Demonstrate initiative a 94.1 
Likeable a 88.3 
Adjust to various communication styles a 88.3 
Safety minded a 88.2 
Work out of their comfort zone a 88.2 
Make effective decisions a 88.2 
Demonstrate leadership a 88.2 
Client focused a 82.4 
Demonstrate the ability to handle stress a 82.3 
Inclusive b 77.0 
Compassionate b 77.0 
Fair b 77.0 
Use appropriate manners a 76.5 
Multitask a 76.5 
Humble a 76.4 
Supportive a  76.4 
Dress appropriately a 76.4 
Note. a Statements that reached consensus in round two (n = 31) b Statements that reached 
consensus in round three (n = 3) 
 
Collectively in the third round of the study, 17 agricultural industry experts were asked to 
rate the importance of 21 technical skills and four professional skills. Of the 17 experts who were 
asked to participate in the third round of the study, 13 experts (76%) provided their response. As 
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noted in Lundry et al. (2015), attrition of an expert panel in Delphi studies is not uncommon. In 
this case, it is believed that due to the nature of agricultural industry schedules and demands 
during harvest may have contributed to the decreasing participation of the agricultural experts 
during the Delphi study.  
Concluding the third round of the Delphi study, 11 of the 21 technical skills received an 
average rating greater than 75% and were considered to have met consensus. The remaining 10 
technical skills failed to meet the 75% or greater threshold and were excluded from further 
deliberation. (i.e., weed management; agricultural technology programs; general precision 
agricultural technology knowledge; large machinery operations; general math knowledge; 
general engineering knowledge; prior internship experience; new concept development; 
presentation skills; experience in advanced Excel functions.) 
In the third round, three professional skills were considered to have met consensus by 
receiving an average agreement of importance of 75% or greater by the experts. Only one 
professional skill did not reach the threshold for consensus and was excluded from any further 
consideration (i.e., employees should be diverse.) After the three rounds of the Delphi process, 
18 technical skills and 34 professional skills reached consensus. All other skills were eliminated 
and were removed from expert consideration.  
 
Conclusions, Limitations, Implications, & Recommendations 
The results of this study produced a list of 52 technical and professional skills in relation 
to farm business and management that agricultural industry experts believe agricultural students 
should possess upon entering the agricultural workforce. Of those 52 skills, 18 (35%) were 
identified as important technical skills and 34 (65%) were identified as professional skills. The 
results of this study imply industry experts hold both technical and professional skills in high 
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regard. The technical skills that experts reported the highest levels of agreement on were verbal 
communication skills and general knowledge of the agricultural industry. Furthermore, technical 
skills such as livestock management, grain management, and project management can also be 
noticed as high importance. However, it may be recognized that more emphasis was placed on 
professional skills.  
These results are congruent with prior research in terms of skills agricultural employers 
expect graduates to possess. For example, Hendrix and Morrison (2018) discovered skills such as 
communication skills, written skills, teamwork, cooperation, and attitude were highly sought 
when analyzing open agricultural job postings. Furthermore, Robison and Garton (2008) 
concluded graduates perceived problem-solving skills, time management skills, and verbally 
communicating ideas to groups as some of the most important. This study yielded many 
professional skills that relate to previous literature such as employees should be flexible, 
accountable, respectful, relatable, and willing to work as a team.  
These results align with aspects of the human capital theory framework and relate 
directly to the relationships described by Swanson and Holton (2001). Based on the results of 
this study, technical and professional skills identified by industry experts should be the center of 
focus for formal education and training for agricultural students. Based on the second tenet of 
human capital theory, the skills acquired by prospective employees in educational settings will 
be applied by the individuals in the workforce—bolstering workplace productivity (Swanson & 
Holton, 2001).   
In this study, more professional skills were deemed important than technical skills. Of the 
skills identified as important, 13 of 34 professional skills received a rating of 100%. The highest 
rating that a technical skill received was 94.1%. It should not be assumed that technical skills are 
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less valuable, but employers might place a higher emphasis on employees who possess a higher 
level of professional skills upon employment. Therefore, it may be implied that agricultural 
employers are more willing to hire employees that possess a higher level of professional skills 
and in turn, are willing to invest in teaching industry-specific technical skills through on-the-job 
training. This may explain why a higher level of agreement was placed on professional skills as 
opposed to technical skills.  
Although the experts in this study indicated high levels of agreement related to the 
importance of professional skills, the findings of the study also signified the importance of 
graduates possessing technical skills. Many skills identified in the first round that were focused 
on certain areas within the agricultural industry did not make the final list (e.g. logistics and 
transportation, insect management, equipment maintenance, prior internship experience). In 
contrast to some of the content-specific items that did not meet consensus after three rounds, the 
experts signified the importance of graduates having a broader-base of knowledge (e.g., general 
knowledge of the agricultural industry). Based on this implication, educators (at the secondary 
and post-secondary levels) and professional development coordinators should provide training 
focused on broad agricultural topics, which will be applicable to individuals aspiring to obtain 
careers in various agricultural sectors.  
In regard to Iowa State University and the Ag 450 capstone course, this research suggests 
professors use this list of skills to determine how well the course is preparing students to enter 
the agricultural workforce. The identified list of skills should serve as a metric to evaluate the 
relevance of current curriculum and serve as a guide to make appropriate augmentations. These 
augmentations should reflect both the technical and professional skills identified by the experts 
in this study. This might include changes to the content of the course to provide students with 
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necessary technical skills (e.g., verbal communication skills, general knowledge of the 
agricultural industry, livestock management skills) and potential changes to teaching methods 
and course expectations to focus on important professional skills (e.g., flexibility, accountability, 
relatability, punctuality). For example, course instructors should emphasize the importance of 
accountability and punctuality by setting a rigid deadline for course assignments.  
Aside from the benefit to the facilitators of Ag 450, the findings from this study will 
inform current undergraduate students of employers’ expectations. Incorporating these findings 
into the current curriculum and creating new application activities based upon these findings 
could increase students’ knowledge of future employer expectations. Furthermore, student 
experiences in a laboratory or hands-on learning setting, which integrates professional and 
technical skills may also be recognized as a benefit to both students and agricultural employers. 
The source of this information (from industry experts who employ graduates of the program) will 
serve to legitimize the content taught in class and could potentially increase students’ buy-in to 
Ag 450 coursework.  
The results of this study describe the importance agricultural industry experts place on 
technical and professional skills when evaluating individuals for employment. Moreover, this 
study reveals there is not a one-size-fits all solution in terms of what skills to focus on in the 
classroom. Aligning curriculum with skills industry experts expect graduates to possess, may 
enable graduates to be more successful in the workplace, and improve human capital resources 
throughout the agricultural industry. 
 Further research is needed to discover a better understanding of which skill areas within 
agricultural programs lack a focus. However, every agricultural program will vary in terms of 
specialized skill areas and focus. Students’ needs regarding skill focus will also vary across 
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academic programs depending on previous coursework and experience. This research provides a 
foundation for agricultural programs that are educating students who will enter the agricultural 
industry post-graduation. This study provided insight on the training needs (i.e., important 
technical and professional skills) of individuals for career preparation that aligned with the first 
aspect of the Human Capital Theory (Swanson & Holton, 2001), but fell short of examining how 
the skills acquired in educational settings transferred to the workplace (i.e., second tenet of the 
Human Capital Theory). Therefore, future studies should examine the preparedness of graduates 
once they are employed in the workforce. This will provide a more holistic view on how the 
preparation of individuals in the Ag 450 impacts short- and long-term results of employed 
graduates.  
It should be noted the results of this study were limited to a panel of experts who were 
employed by agricultural companies that currently employ or had hired Agricultural Studies 
graduates from 2017 and/or 2018 semesters. Due to the nature of the Agricultural Studies degree 
at Iowa State University, the list of participants proved to be very diverse within the agricultural 
industry. However, the majority of the experts were employed across the Midwest. Based on the 
regional scope of this research study, it is important to note the preferred technical skills may 
vary in other agricultural facets in other regions of the country. However, in our opinion and 
based on the consensus of the participants, many of the technical skills that were identified are 
general and could be applied in multiple areas of industry. Further work should examine a 
broader range of agricultural experts, while striving for a larger panel to help identify technical 
and professional skills.  
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CHAPTER III. ALUMNI PERSPECTIVES ON THE TRANSFERABILITY OF SKILLS 
LEARNED IN AN AGRICULTURAL FARM MANAGEMENT AND OPERATIONS 
CAPSTONE COURSE  
 
Abstract 
The agricultural industry and workforce is continuously experiencing challenges and 
changes as practices, production, technology, and education evolve. With these changes, the 
need to ensure that stakeholders of agriculture are equipped with the necessary skills and 
knowledge is critical (Doerfert, 2011). Although it is important to ensure that stakeholders in the 
workplace are equipped with the necessary skills and knowledge to face future challenges, it may 
be equally as critical to assess the transferability of skills from prior educational experiences to 
the workplace. Using framework from Finch and Crunkilton’s (1999) systems program model 
and qualitative case study methodology, interviews were conducted with former Iowa State 
University Ag 450 alumni.  The interviews helped to understand the alumni’s perspectives 
regarding the transferability of skills learned in the Agricultural Education and Studies (AgEdS) 
450 course and application to the agricultural workforce. Through a series of one-on-one 
telephone interviews, 10 alumni of the Ag 450 course shared their perspectives regarding the 
transferability of skills learned in the Ag 450 course. By way of this qualitative research, a 
common theme relating to the value of the Ag 450 course produced sub-themes associated with 
the value of the curriculum and experiential learning experiences were discovered. It was 
concluded that learning experiences and acquisition of skills learned in the Ag 450 course are 
being applied by graduates who are involved in the agricultural industry.  An adaption of Finch 
and Crunkilton’s (1999) systems program model was designed that highlights the elements of the 
Ag 450 farm. It is recommended capstone courses such as Ag 450 are designed with the intent of 
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preparing students to enter the workforce regardless of the industry. Furthermore, post-secondary 
faculty who coordinate these courses should periodically collaborate with alumni who are 
involved in the specific field to improve the relevancy of the curriculum. 
 
Introduction and Literature Review 
 The agricultural workforce continuously presents its stakeholders with challenges and 
changes regarding applicable knowledge and skills that are critical to evaluate and address 
(Doerfert, 2011). While ensuring that stakeholders in the agricultural workplace are equipped 
with relevant knowledge and skills is important, the transferability of workplace-relevant skills 
from prior educational courses and experiences are arguably equally as important. Moreover, 
research has shown that an emphasis of employability skills is in need of curricular enhancement 
(Garton & Robinson, 2006). Sprecker and Rudd (1997) researched agricultural communication 
curriculum and skills, and found it was important to gain alumni perspectives to help bridge the 
gap between the workforce and classroom.  
Ramsey and Edwards (2011) evaluated industry experts’ perspectives on entry-level 
skills secondary students are expected to learn through supervised agricultural experience (SAE) 
programs. Furthermore, a study conducted by Morgan (2012), employed qualitative research 
methods to gain alumni perspectives regarding agricultural communication competencies needed 
by graduates and their exposure to an agricultural communications curriculum.  If having 
agricultural stakeholders geared with relevant knowledge and skills in an ever-changing 
workforce is important, it should be equally as imperative to evaluate how skills learned in the 
classroom, whether secondary or post-secondary, are transferring to the workplace.  
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Iowa State University’s Agricultural Education and Studies (AgEdS) 450 course is a 
senior-level capstone course focusing on farm operations, business, and management. Almost 
95% of the students who take the Ag 450 course will hold jobs in agricultural-related positions 
within the first six months of graduation (College of Agriculture and Life Sciences Career 
Services, 2019). Andreasen and Trede (2000) noted that capstone courses should help to ease the 
transition between a student’s academic experience and career entry. Therefore, it is critical that 
the skills learned through a student’s experience in the Ag 450 course should be evaluated for 
workplace application. As noted in previous agricultural education studies focused on skill 
transferability, graduates of the Ag 450 capstone course involved in the agricultural industry, 
serve as viable representatives to determine how acquired skills and knowledge transfer to 
workplace demands. The input from Ag 450 alumni will also provide valuable insight regarding 
areas for improvement, or skills that are not currently emphasized in the Ag 450 course. 
 
Conceptual Framework 
Finch and Crunkilton (1999) developed a systems model for program evaluation that applies the 
use of graduate feedback for system adjustment or a description of an environment’s (i.e., 
industry, school, department, government, etc.) effectiveness, process, or program (Figure 1.) 
Finch and Crunkilton (1999) defined feedback in relation to this model as, “Serves as a means of 
providing results of system output back into the system so it can be compared with desired 
output,” (p. 28). Furthermore, Finch and Crunkilton (1999) addressed product or output 
assessment by stressing that major consideration must be given to how the curriculum or 
program has aided former students, and that this type of assessment usually “occurs in the field, 
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with information gathered from sources such as employers, supervisors, and incumbent workers 
(former students)” (p. 277).  
Assessment of former students’ past program or curriculum is critical in measuring how 
adequately the program prepared them for employment, or how the skills learned are being 
transferred to the workplace. Although Finch and Crunkilton (1999) mentioned the use of 
naturalistic techniques when assessing curriculum in order to gain thick, rich, and descriptive 
data, the majority of focus in overall program evaluation lies within the use of quantitative 
research techniques. Morgan (2012) noted in terms of agricultural communications research, 
many researchers in the field have conducted studies to evaluate curriculum utilizing the internet 
but found no studies utilizing qualitative methods such as the focus groups Morgan utilized.  
 
Figure 1. Finch and Crunkilton’s (1999) systems program model  
Input
(Students)
Process
(Program)
Output
(Program 
Graduates)
Feedback 
Environment 
(School, Community, Business, Industry, 
Government, Etc.) 
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Purpose and Objectives 
The purpose of this study was to gain Ag 450 alumni perspectives regarding the skills 
learned in an agricultural capstone course, and how those skills have been transferred or utilized 
in the agricultural workforce. The following three research questions guided this qualitative 
study. 
1. What are alumni’s perspectives regarding their engagement when they were enrolled 
in the Ag 450 course? 
2. What are alumni’ perspectives regarding the relevancy of course topics covered in the 
Ag 450 course? 
3. How have alumni transferred the skills learned in the Ag 450 course to their current 
employment or work in the agricultural industry?  
This study aligns with the American Association for Agricultural Education (AAAE) National 
Research Agenda, Research Priority Area Three: Sufficient Scientific and Professional 
Workforce (NRA; Stripling & Ricketts, 2016). AAAE’s research question number five asks, 
“What methods, models, and programs are effective in preparing people to work in a global 
agricultural and natural resource workforce?” (Stripling & Ricketts, 2016, p. 10).  
 
Methods and Procedures 
This qualitative study employed a case study design. Creswell and Poth (2018) defined a 
case study in qualitative research as a specific problem or case with defined boundaries or a 
defined timeframe. In terms of this research, the single defined setting was the Ag 450 course. 
Individual, in-depth, semi-structured interviews were conducted with graduates of the Ag 450 
course. Mack et al., (2005) described in-depth interviews as one of the most common types of 
research methods, which allows for clear and vivid perspectives to be gained on a certain topic. 
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In-depth interviews were warranted for this specific study as the research questions sought to 
describe the personal experiences, perspectives, and opinions of Ag 450 course alumni. The 
interviews were conducted via telephone and were guided by our interview protocol, which 
contained a series of guiding questions that inquired about their experience in the Ag 450 course 
and how skills learned in the course transferred to current employment. 
Online emails were used as the recruiting tool for this research. A list of AgEdS alumni 
was gathered with permission from the ISU Alumni Association, post IRB approval. This list of 
prospective participants included the names and email addresses of Ag 450 alumni, which 
graduated between 2011 and 2016. It was determined by the primary researchers critical the 
participants were established in the workforce but not far enough removed from the Ag 450 
course they were unable to give adequate contributions to the research. Furthermore, to 
legitimize the decisions made by the researchers regarding the career stage of the participants, 
literature from George and Jones (2012) defined individuals in the early career stage as those 
who have obtained a job in a chosen career. In the early career stage, there are two main 
subcategories: establishment and achievement (George and Jones, 2012). According to George 
and Jones (2012) the establishment stage relates to when new employees are learning job 
expectations, job performance, and adapting to a new work environment. After the establishment 
stage, employees then reach the achievement stage, which can have various meanings to 
different individuals. However, the principal behind the achievement stage according to George 
and Jones (2012), is that newcomers have “mastered their jobs and ‘know’ the organization, they 
are motivated to accomplish something worthwhile and make a significant contribution to the 
organization” (p. 233).   
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For the purposes of this study, a timeframe of three to eight years removed from ISU 
graduation was selected by the researchers. Again, this determination was two-fold. First, this 
provided the ISU Alumni Association a defined request for participant information. Second, 
participants in this defined timeframe would fall under the category of early career as defined by 
George and Jones (2012). However, it was important that participants had been involved in the 
workforce for a minimum of three years so that they were more likely to have reached the 
‘achievement stage’ of early employment as defined by George and Jones (2012) and able to 
identify skills and experiences from the Ag 450 course that had transferred to their current 
employment.  
A recruitment email was sent to alumni that provided general information about the study 
(e.g., purpose of the study, participation instructions, etc.). This email also included information 
about the incentives associated with this study, which was a random drawing for five, $25 gift 
cards. The alumni who agreed to participate in the interviews were directed to a Doodle Poll link 
to schedule an interview for this study. One reminder was sent to the identified participants on 
the leading up to their scheduled interview, and participants were then contacted directly via 
telephone on the corresponding date and time that the participant had scheduled.  
 
Data Collection 
Data collected during each interview session was conducted via telephone on the date and 
time selected by the participant. The interviews were approximately 15 minutes, and were 
recorded for future analysis. Each participant was reminded that their responses were solely for 
research purposes and would be kept confidential by using a password-secured folder on CyBox 
only accessible by the research team.   
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The interview protocol served as a guide to conduct the interviews and initiate dialogue 
associated with the participant’s experiences, engagement, and skill transferability while enrolled 
in the Ag 450 course. Specifically, the following guiding questions were included on the 
interview protocol: 
• What did you enjoy most about the Ag 450 course when you were enrolled? 
•  Can you describe some of the most important skills that you learned in Ag 450? 
• Can you explain how you have applied those skills in your current field or interest 
area? 
Probing questions were used throughout the interview to encourage the participants to 
elaborate on their experiences and perceptions. Demographic and background questions were 
also asked regarding gender, age, and work-related field. Throughout the interview sessions, 
common responses that were observed by the interviewer were stated back to the participant to 
confirm the meaning of their comments as a form of member checking. Maxwell (2013), notes 
member checking is very important in “ruling out the possibility of misinterpretation…” (p. 126) 
and “…an important way of identifying your biases and misunderstandings of what you 
observed” (p. 127). However, member checking is only used as evidence and is by no means 
more valid than the actual interview responses (Maxwell, 2013). Lastly, each participant was 
given a pseudonym by the researcher to protect and ensure confidentiality of responses. 
Pseudonyms were assigned based on the order of the interviews. For example, the first 
participant to interview was assigned the pseudonym IP1 (interview participant one).  
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Data Analysis 
Note taking during the interview sessions, summarization of interview observations, 
analysis of the audio recordings, and coding were used as the primary methods for data analysis. 
After the completion of the interview sessions, the researchers independently listened to the 
interview recordings and took observational notes (Maxwell, 2013) to highlight important 
statements made by the interviewees. Creswell and Poth (2018), recommend this individual data 
analysis process by the researchers in order to enhance the credibility of the study through 
triangulation. Maxwell (2013), notes the triangulation strategy “reduces the risk of chance 
associations and…allows a better assessment of the generality of the explanations” (p. 128). 
Furthermore, in the light of triangulation, Creswell and Poth (2018) note that “corroborating 
evidence from different sources [can be used] to shed light on a theme or perspective (pg. 260).   
Memos, open coding, and connecting strategies, noted as analytic options by Maxwell 
(2013), were used to start generating common themes. As noted by Maxwell (2013), it is 
important to utilize multiple analytic options when analyzing data in qualitative research. 
Maxwell (2013) describes memos in qualitative data analysis as a way to think about the data but 
to also “…facilitate such thinking, stimulating analytic insights” (p. 105). Merriam and Tisdell 
(2016) described coding as “nothing more than assigning some sort of short-handed designation 
to various aspects of your data so that you can easily retrieve specific pieces of the data” (p. 
199). In the case of this research, while listening to the recordings, memos and codes were 
recorded in the “codebook” or Microsoft Excel data analysis spreadsheet, created by the 
researchers. This document also contained demographic information gathered for each individual 
participant. Again, included in this document were the memos, quotes, and codes gathered from 
the researchers relating to each participant and their responses to the guiding research questions.  
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Furthermore, connecting strategies were used in the data analysis process to not only 
identify similarities in the codes and memos from the interviews but to connect the data from one 
participant to another, helping in reducing the data into themes. To bolster or legitimize the use 
of connecting strategies, Maxwell (2013) define them as “…relationships that connect statements 
and events within a context into a coherent whole” (p. 113).  Later in the data analysis process, 
codes were then reduced to common themes by the researchers, which are presented in the 
results section. 
 
Trustworthiness 
In regard to trustworthiness, validity, and reliability of the data collected, multiple 
methods were utilized in this study. As noted previously, member checking was used throughout 
the interview process as common statements gathered by the interviewer were voiced back to the 
participants to rule out the possibility of misinterpreting the meaning of what the participants 
said as noted by Maxwell (2013).   A combination of investigator triangulation and triangulation 
analysis was used to address the internal validity and credibility of the data being produced 
Merriam and Tisdell (2016) described investigator triangulation and triangulation analysis as 
having two or more individuals analyze the same set of qualitative data individually and then 
collectively comparing their findings. As mentioned in the data analysis section, a codebook or 
Microsoft Excel work book was utilized to organize codes, memos, and connecting strategies for 
data from the audio recordings. The researchers then identified common themes from the codes. 
After collaboration regarding the individual themes identified by the researchers, the final 
emerging themes were determined.  
Adding to the trustworthiness of this study, Merriam and Tisdell (2016) and Creswell and 
Poth (2018) suggested that researchers with prior experience, assumptions, or viewpoints in 
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regard to the research topic, should utilize a form of bracketing to identify any potential bias 
from the researchers. Although pre-conceived bias may not be able to be completely removed, 
even if bracketed before conducting the study, it is important for researchers to identify these 
assumptions and to follow common qualitative practice. In relation to this study, the primary 
researcher had previously completed the Ag 450 course as an undergraduate student and was 
currently serving as a teaching assistant for the Ag 450 course. The co-authors and co-major 
professors were serving as professors within the Department of AgEdS while embarking on the 
study; however, they were not directly involved with the teaching the Ag 450 course.  
Moreover, it should be noted, in this qualitative case study, emails were sent to 369 
prospective participants. It can be noted in the results section that 10 interviews were conducted 
for the purposes of this study. Considering the very low rate of response in regard to the initial 
369 prospective participants (3%), generalization in this qualitative research is necessary to 
address as only a small sample of the specific case study setting was utilized for data collection. 
Polit and Beck (2010) define generalization as controversial in qualitative research, however is 
the act of drawing inferences from a particular set of individuals and data gathered from research 
observations. Maxwell (2013) describes two types of generalization within qualitative research 
as internal and external generalization. In this specific study, relating to the 3% participation rate 
of the original prospective participants, validity of the results does become a challenge. Knowing 
this, the results from this study should not be generalized across this specific setting due to 
sampling issues as noted by Maxwell (2013).  
Furthermore, the results of the study should not be externally generalized to settings 
outside of the defined guidelines of this study, even other alumni perspectives of the Ag 450 
course from previous or later graduation years. However, as noted in Maxwell (2013), “face 
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generalizability” in qualitative research considers the thought of there may also not be obvious 
reasons that the results from a specific case shouldn’t be considered or applied more generally. 
Summarizing, the results of the 10 Ag 450 alumni interviews, should only be generalized or 
considered for the specific sample of the original population. However, future research could 
have the potential to connect or relate other Ag 450 alumni perceptions to those found in this 
study.  
 
Results 
 As a result of the interviews, one common theme and two subthemes were discovered. 
The common or overarching theme was labeled “value of the Ag 450 curriculum.” Subthemes 
were identified as “the methodology of the Ag 450 curriculum” and “experiential learning.”  
Of the 10 participants, nine were males characterized that ranged from 24 to 30 years old. 
The participants also represented a wide range of professional experiences in the agricultural 
industry (e.g. precision ag, extension and outreach programming, cattle operations, row-crop 
operations, agricultural technology sales, agricultural seed and chemical industry, U.S. 
government relations, crop insurance, and land management).  
 A common theme recognized as the “value of the Ag 450 curriculum” emerged, in 
response to the first two questions that related to what the participants enjoyed most while 
enrolled in the Ag 450 course and the most important skills learned while enrolled in the Ag 450 
course, Within the overarching theme, “the value of the Ag 450 curriculum,” the methodology of 
Ag 450 course and experiential learning were identified as subthemes. Responses to the first two 
questions described above were positive and related directly to personal values and experiences 
in the Ag 450 course, or skills acquired in the course.  
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In terms of personal values gained, interview participant IP7 stated they enjoyed “being 
out at the farm and having several committees you can choose from…great to network and 
connect with individuals from different ag backgrounds…kind of like a little family in a sense” 
(IP7). Interview participant IP5 stated that the hands-on experiences were the most enjoyable and 
valuable as they were going to be returning home to the family farm.  
Professional skills most commonly identified by the participants as learned in the course 
included decision making, teamwork, networking, and leadership. The technical skills 
participants identified acquiring in the Ag 450 course were equipment operations, swine barn 
operations, swine management, equipment maintenance, GPS skills, and standard on-farm 
operating procedures. Participant IP4 who now works in the agricultural technology sales field 
stated that the most important skills learned were being able to make a decision as a committee, 
communicating with different committee members, developing overall leadership skills, 
conducting formal business meetings, and keeping track of all of the Ag 450 farm tasks. 
Participant IP4 also related to the value of the curriculum by stating, “Ag 450 has really helped 
me to step into the shoes of a farmer and understand how they think which has helped me in my 
career.”   
Specific skills learned in the Ag 450 course and the common theme of the curriculum, 
participant IP8 noted skills such as grain marketing, technology transfer, and swine/livestock 
experience and skills were the most important learned skills. The participant followed up by 
stating: 
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Our family farm didn’t have equipment with GPS but transitioned to GPS about a year 
after graduation, so I was able to help with that when our equipment was upgraded on our 
farm…it wasn’t a high-pressure environment that allowed us to ask questions (IP8). 
  
Participant IP10 contributed to the theme of overall course value by describing activities 
experienced on the farm such as spring planting and seeing the farm from the operator’s 
standpoint, as the most important skills learned. The participant followed up by stating, “I ran a 
tractor at Ag 450 more than I ever have in my life…I also loaded hogs and I had never done that 
in my life before. I think everyone should load hogs at least once in their life.” 
 
All of the participants listed specific technical and professional skills along with many 
specific examples relating to their personal experiences. During the process of coding and 
organizing the data for the question relating to how skills learned and experienced in Ag 450 
have transferred to the workplace, a list of common transferred skills was created. Those skills 
and experiences include decision making processes, value of relationships or relationship 
building, communication and being comfortable speaking, swine management skills, loyalty, 
respect, responsibility, committee interactions and the diversity of experiences in the Ag 450 
course, diversity of student backgrounds/interests/experiences, leadership, communication, 
agricultural finances, and machinery operations.  
Relating to the application of skills acquired, participant IP4 stated: 
Overall, in my job, leadership and communication are very important skills. Being able to 
communicate to team members is important to help keep our eye on the ball. Leadership 
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is important when working with the management of the company, navigating different 
people, opinions, and personalities.  
Participant IP8 related more to the business skills learned in the Ag 450 course and its 
application by stating: 
I work with a lot of elected officials and growers…having the knowledge of the 
profitability and working of the farm is important…growing up, we weren’t really 
involved on the business aspect of the farm so the Ag 450 farm taught us the business 
aspect and gives you a glimpse of everything you might experience in your future career.  
 
Additionally, participant IP3 who owns and operates a cattle and farming operation spoke 
more toward the technical skills learned in the Ag 450 course that he has been able to apply by 
responding: 
I started to implement SOP’s (Standard Operating Procedures) on my own operation with 
family and employees such as the angle that you are supposed to rip/till your field 
at…there was a trial at Ag 450 to determine best headings/angle for tillage. We now use 
those same headings at home on our own operation. The first year I was back, we started 
doing that and everybody was content with why we were doing it and it seemed to work 
pretty good.  
Participant IP6 who is involved in the agricultural seed and chemistry business noted how 
both professional skills and technical skills learned in the Ag 450 course have been applied to his 
career by stating: 
Understanding diversity within a farm operation and understanding all of the moving 
parts…marketing, relationships, it’s a year around job. If you don’t take it as a year 
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around job, you will probably have financial loss…sitting in your office crunching 
numbers isn’t the most fun but it is what pays the bills. Transparency is huge in this ag 
industry, especially since it is an emotional business (seed industry). People buy on 
loyalty, service, and performance. Our suppliers with Ag 450 treated us with respect and 
that’s how I try to operate today. Whether the farmer farms 500 acres or 25,000 acres, I 
try to treat them with respect and dignity and offer them an experience that is unique to 
them but equivalent to what I offer anybody else. I’m hoping you guys are doing these 
interviews to see the value it provides students…I think long term for the university, it is 
an extremely important and vital portion of the program.  
 
Conclusions and Discussions 
 This qualitative study sought to capture input from Iowa State University Ag 450 
graduates regarding the transferability of skills learned in the capstone course. Finch and 
Crunkilton’s (1999) systems program model served as the framework for this study, which 
encourages alumni feedback in regard to measuring a program’s output based on its processes. 
Two common themes were identified through personal interviews with graduates of the Ag 450 
course in this study:  value of the Ag 450 curriculum and the application of skills learned. Using 
Finch and Crunkilton’s (1999) systems program model as a foundation, a new model, related to 
the Ag 450 capstone course was created based on the findings of this study (Figure 2).  
71 
Figure 2. An adaption of Finch and Crunkilton’s (1999) systems program model utilizing the 
components of ISU’s Ag 450 capstone course.   
 
The results of this study demonstrate that the systems program model functions as an 
excellent framework to study the entirety of a course. The interchanging aspects of the model 
allow for usability across multiple disciplines and levels of education. Results of this study also 
confirm the applicability and a tangible-type of value Ag 450 provides that is not achievable by 
analyzing course outcomes from a quantitative standpoint. Rich data were gathered via 
conversations with graduates.  The graduates provided real-time and personal views, which 
captured not only the value and applicability of technical and professional skills learned through 
Ag 450, but the appreciation and value of relationships built and experiences gained.  The 
relationships built and experiences gained were identified as aiding the graduates as they have 
navigated their professional careers.  
When looking at the Ag 450 course specifically, the findings of this study suggest the 
learning experiences and acquisition of skills in the course are being applied within the 
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agricultural industry. As indicated by participant responses, some of the best professional skills 
taught in the course were:  decision making, relationship building, responsibility and loyalty.  
Participants in the study indicated that the best technical skills learned in the course were:  swine 
management, machinery operations, and agricultural finances.   Furthermore, it could also be 
concluded that outside of specific professional and technical skills learned in the Ag 450 course, 
the experiences and relationships built while participating in the course are transferred into the 
workplace after graduation.  
These results not only confirm the importance of the technical content in the Ag 450 
course, but also add credence the importance of the experiences available to students in the 
course. Although the importance of technical content was recognized in the data analysis, it 
should be noted that every students’ experience in the Ag 450 course will vary slightly, based on 
their technical interests outside of what is taught in the general instruction. For example, students 
may decide to focus their experiential learning activities on technical content such as operating 
machinery more than other students.  
 Also, when analyzing the results of the interviews, it may be concluded that a 
combination of both skills and experiences learned in the Ag 450 course are used in tandem 
when working in the agricultural industry. These results show that there may not be one-size-fits 
all solution in terms of course content and skills as different areas of the agricultural industry will 
demand specific skills. The interview participants in this study support this claim as several 
different professional and technical skills were identified by the participants. Although 
connections and similarities between participant responses were made, hence, the list of 
aforementioned professional and technical skills, each participant saw a different value or 
application of that skill in their specific workplace environment. However, when looking at 
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current curriculum and specific skills taught in the Ag 450 course, this study suggests that at a 
minimum, and based off the data from this sample, agricultural finance, swine management, and 
machinery operations be included in the curriculum. However, through a combination of skills 
acquisition and experiences gained in a course such as Ag 450, students may be better prepared 
to be successful and productive in an ever-changing and competitive agricultural workforce. 
As previously mentioned, the processes and results of this study help to provide insight in 
regard to the relevance and value of Finch and Crunkilton’s (1999) systems program model. The 
results of this study also highlight the importance of the feedback, which is an aspect of the 
aforementioned model. In terms of this study, alumni feedback has proved to be beneficial in 
identifying the most important aspects of the Ag 450 course in terms of curriculum and 
experiences available to students.  
 
 Recommendations and Implications 
It should be recognized the results of this study are limited to the ISU Ag 450 course and 
the alumni who participated in this study. The Ag 450 farm and alumni of the Ag 450 course are 
closely tied to production agriculture in the Midwest; therefore, caution should be exercised 
when attempting to generalize the findings of this study in other areas of the United States in 
terms of specific skills needed in the agricultural industry. The Ag 450 alumni who participated 
in this study were employed in various aspects of the agricultural industry in the Midwest (e.g., 
precision agriculture, extension and outreach programming, cattle operations, row-crop 
operations, agricultural technology sales, agricultural seed and chemical industry, U.S. 
government relations, crop insurance, and land management).The companies and agricultural 
sectors that were represented in this study were not a comprehensive sample of all sectors, which 
are a part of this agricultural region. This served as a limitation for this study and future studies 
74 
should attempt to collect insight from alumni who are employed in other parts of the production 
agricultural industry in the Midwest.  
One additional limitation, regarding trustworthiness within this study, should be 
considered. For future studies of this nature, although bracketing was utilized to identify any 
bias, assumptions, or pre-conceived notions the researchers may have had regarding the course, a 
third-party researcher may be beneficial for data analysis. By having a third-party review and 
analyze the interview data, trustworthiness of the study may be increased, aiding in the 
legitimization of the findings.   
However, the results of this study do suggest the importance of alumni feedback to 
improve curriculum within an agricultural capstone course. Based on the findings, it is 
recommended capstone courses such as Ag 450 are designed with the intent of preparing 
students to enter the workforce, no matter the industry. Post-secondary faculty who orchestrate 
these courses should periodically collaborate with alumni who are involved in the specific field 
to aid with curriculum improvement relevancy. This collaboration may be executed by course 
instructors by creating an advisory board consisting of alumni, who are involved in the 
agricultural industry. Furthermore, Finch and Crunkilton’s (1999) systems program model 
utilizing the components of ISU’s Ag 450 capstone course, it should be noted that relationships 
among course instructors, department, college, and its alumni are critical to gaining feedback. 
Lastly, it is recommended that efforts to continue to work with course alumni in gaining 
feedback related to application of skills learned in the Ag 450 course. As noted previously, the 
interviews conducted in this study were a small percentage of the identified population and 
represent even a smaller sample of the entire Ag 450 alumni base. Further collaboration with a 
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large number alumni, such as replicating or adapting this study, may also provide a deeper 
understanding of workforce application of course experiences.  
In terms of specific changes to the current structure of the Ag 450 course, it is 
recommended that course instructors facilitate more alumni and student interaction throughout a 
semester. This may be accomplished by hosting Ag 450 alumni that are involved in the 
agricultural industry as guest speakers, and having them share their experiences in the course and 
relate those experiences to their current activities in the workplace. Specific speaking topics 
could be decided in conjunction with the instructors, students, and guest speaker in order to 
capture the interest and need of the students and aligning with course outcomes. Utilizing 
individuals from the agricultural industry, combined with student interaction engages a concept 
of student input, instructor input, and alumni input or feedback revolving as a continuous flow, 
relating directly to the model designed by Finch and Crunkilton (1999). Moreover, the idea of 
hosting alumni as guest speakers throughout the semester of the course may be researched in 
terms of gaining students’ perceptions of the benefit of that type of activity.   
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CHAPTER IV. EXAMINING AGRICULTURAL STUDENTS’ EXPERIENCES AND 
SKILLS IN AN AGRICULTURAL CAPSTONE COURSE 
Abstract 
Utilizing a context-based model for teaching agriculture and qualitative research 
methodology, a survey of Iowa State University’s Ag 450 students was conducted over the 
course of two semesters regarding their competence and confidence of certain technical and 
professional skills expected by agricultural industry experts before and after completion of the 
Ag 450 capstone course. It was concluded the Ag 450 capstone course is improving student 
competence of technical skills and on average, students somewhat agreed they were confident 
regarding professional skills needed for the workplace. It is recommended that this study be 
replicated for more in-depth analysis and that a longitudinal study regarding how skills learned in 
the capstone course are being applied in the workforce be utilized as a way to further this 
research. Furthermore, this study may be replicated utilizing a broader range of skills or focused 
on the core competencies and outcomes of the course itself. Recommendations for further 
research and future practice were provided.  
 
Keywords: capstone course, skill development 
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Introduction 
 As many students enter a high-demand and rapidly-changing agricultural workforce after 
graduation, they will be required to possess certain skills to help them become successful in their 
future positions. A burden has been placed on the shoulders of higher education institutions to 
ensure students acquire these skills (Coll & Zegwaard, 2006; Dacre Pool & Sewell, 2007; 
Henard & Roseveare, 2012; Jackson, 2014; Yorke, 2011). Jackson (2014) indicated 
employability skills are “critical enablers of graduate ability to function effectively in the modern 
workplace and their development is now considered integral to undergraduate education” (pp. 3-
4). 
 Employers continue to seek individuals who possess competencies referred to as being 
essential for the 21st century. These competencies were once thought as being only had by 
seasoned employees, but is rather now the expectation of graduates when they enter the 
workforce (Crawford et al., 2001; Hart Research Associates, 2015). In reviewing the literature, 
the word competency is used very broadly. Competency focuses on the personal characteristic of 
an individual and the performance in a specific situation (Spencer & Spencer, 1993). Birkett 
(1993) refers to competency and attributes either as being cognitive (hard) skills or behavioral 
(soft) skills. The cognitive or hard skills focus on the technical knowledge and the behavioral or 
soft skills are the function of one's personality. Crawford et al. (2011) refers to soft skills as 
critical thinking, problem solving, collaboration, teamwork and communication. Skills 
development occurs over a period of time and curricular enhancements need to occur to have 
graduates meeting these expectations. Pearson and Moore (2017) noted “[p]oor understanding of 
employment needs coupled with learning objectives that do not adequately address professional 
skill development may produce graduates that are at a competitive disadvantage when seeking 
industry employment” (p. 580). 
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 A variety of studies have been conducted to focus on cognitive and behavioral skills. 
Garton and Robinson (2006) recommended certain employability skills needed curricular 
enhancement. Peddle (2000), stated quality and preparation of graduates remain important 
factors in business settings. In a study conducted by Graham (2001) it was found agricultural 
employers believed general work experience was an influencing factor for graduates or entry-
level employees to be successful. Furthermore, in many previous studies, it has been concluded 
an array of skills and abilities are important for agricultural capstone course instructors to 
implement in the classroom and for agricultural graduates to possess upon entering the 
workforce (Crunkilton et al., 1997; Perry et al., 2007; Litzenberg and Schneider, 1987; Paulsen 
and Retallick, 2015). Various studies have highlighted the importance and need for graduates to 
possess professional skills such as communication, teamwork/collaboration, professionalism, 
written communication, critical thinking / problem solving, and self-management (Casner-Lotto 
et al., 2006; Crawford et al., 2011; Ricker, 2014). In a study conducted by Ricker (2014), 77% of 
the hiring managers in the study (n = 2138) indicated professional skills held the same level of 
importance as technical skills and discipline knowledge.  
 Although previous literature described the importance for agricultural graduates to 
possess certain skills before entering the workforce, and certain skills should be an area of 
emphasis in the agricultural classroom, it is important to gauge students’ acquisition of skills in 
capstone courses which prepare them for employment in industry. Crunkilton et al. (1997) 
operationally defined a capstone course as “a planned learning experience that requires students 
to synthesize previously learned subject matter content and to integrate new information into 
their knowledge base for solving simulated or real-world problems” (p. 3). Adding to the 
definition of capstone courses, Crunkilton et al. (1997) noted primary educational outcomes and 
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five learning activities required of capstone courses. Educational outcomes are defined as 
problem-solving, decision making, critical thinking, collaborative / professional relationships, 
oral communication, and written communication. Learning activities required in capstone 
courses, as defined by Crunkilton et al. (1997), entail projects and / or case studies, issue 
analysis, small group work, oral communication, and industry involvement. Additionally, 
researchers (Andreasen & Trede, 2000; Crunkilton et al., 1997; Grahe & Hauhart, 2013; Kinzie, 
2013), suggested capstone courses should aid in the transition between academic experiences of 
students and career entry.  Wagenaar (1993) defined the elements of capstone courses to be a 
central core of theory and methods, contain a range of relevant topics, while advancing 
knowledge in these topic areas to achieve mastery.  
 The Ag 450 course at Iowa State University is the capstone course for Agricultural 
Studies majors and is a graduation requirement. Approximately 95% of the Agricultural Studies 
students who complete Ag 450 will be employed in the agricultural sector within the first six 
months of graduation (CALS Career Services, 2019). Agricultural employers expect graduates to 
possess certain professional and technical skills and capstone courses are designed to allow 
students to apply skills learned throughout their educational career in hands-on learning 
situations, while they prepare to make the transition from academia to the workplace. Thus, it is 
important for capstone courses such as Ag 450 to recognize or analyze how the course is 
impacting student preparedness in terms of skills expected by industry professionals.  
 
Conceptual Framework 
 Roberts and Ball’s (2009) content-based model for teaching agriculture served as the 
conceptual framework for this study (see Figure 1). This model stems from a behaviorist type of 
educational framework which uses content-centered agricultural education and in turn, provides 
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a more in-depth look at skill acquisition (Roberts and Ball, 2009). More specifically, the portion 
of the model that focuses on agricultural instruction and skill acquisition was the focal point for 
this research. This aspect of the model accounts for the needs of agricultural industry, followed 
by a combination of industry validated curricula and educators that are competent in technical 
knowledge (Roberts & Ball, 2009). The outcome of all of these pieces is a skilled worker—who 
is holistically prepared to be successful in the agricultural industry. Roberts and Ball (2009), 
described a skilled worker in this context as a student who has learned specific traits or skills not 
only in the classroom but also in practice. For example, Roberts and Ball (2009) discuss the 
concept of novice-to-expert model identified by Schunk (2004). In summary, in the novice-to-
expert model, workers or students identify skills to be learned, identify a novice, identify an 
expert, and determine how the novice can be moved to an expert in the most efficient manner. 
Essentially, Roberts and Ball (2009) describe this process a novice should study a knowledgeable 
expert in their specific field of study to gain the knowledge and skills necessary to become an 
expert. More specifically, in terms of skilled workers, Schunk (2004) defined specific skills as 
abilities that apply to certain disciplines. Therefore, a skilled worker would have the knowledge 
and skillset that would apply to a specific industry, job, or profession, rather than general skills 
that are applied to a variety of settings.  
  In alignment with the model which conceptually framed this study, the skill constructs 
utilized in this study were industry validated and relevant in time. Secondly, the Ag 450 course is 
designed for students to practice developing the necessary skills related to farm management and 
operation. Also, Ag 450 provides students with real-world application as it relates to production 
agriculture. Therefore, describing students’ perceptions regarding their beliefs in terms of 
technical and professional skills before and after completing the Ag 450 course can be an 
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indicator of the agricultural instruction and skill acquisition aspect of the Ag 450 course, 
utilizing Robert and Ball’s (2009) model for teaching agriculture. Furthermore, by describing 
students’ experiences before and during the Ag 450 course, the workplace application aspect of 
the capstone course may be further validated for relevancy. Students that are enrolled in the Ag 
450 course bring various backgrounds and work experiences with them. For example, many 
students have held previous summer internships, jobs while in high school, or experience 
working for their family farming operation or business. Other students may have limited 
workplace experience and have only worked on their family farm. By collecting data from 
students in terms of their prior work experience and comparing their experiential learning 
experiences gained through the Ag 450 course to their previous work, Ag 450 course facilitators 
may be able to determine how the Ag 450 course is adding value to the student’s portfolio of 
work experiences.  
 
 
 
Figure 1. A context-based model for teaching agriculture (Roberts & Ball, 2009). 
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Purpose and Objectives 
 The purpose of this study was to describe students’ agricultural experiences before and 
during the Ag 450 course and determine students’ perceived attainment / growth associated with 
professional and technical skills which were deemed important by agricultural industry experts. 
The following three objectives guided this research study:  
1. Describe students’ professional and agricultural academic experiences before and during the 
Ag 450 course.  
2. Determine Ag 450 students’ self-perceived competence associated with industry-identified 
technical skills at the beginning and end of their enrollment in the capstone course.  
3. Determine students’ levels of agreement with their attainment of industry-identified 
professional skills. 
 
Methods 
 Descriptive survey research was used to describe students’ experiences and perceptions 
of technical and professional skills before and after completing an agricultural capstone course. 
The tailored design method as described in Dillman et al. (2014) and a directly administered 
survey, as described by Ary et al. (2010) served as the foundation for the data collection process 
used in this study. Ary et al. (2010) describe directly administered surveys as a questionnaire 
“given to a group of people assembled at a certain place for a specific purpose” (p. 387). In this 
specific study, the desired population, current Ag 450 students, meet together on Tuesday 
afternoons for their exams, committee work, and business meetings. Prior to the students arriving 
to the class meeting, an informational email was sent to the students which provided a 
description of the study, instructions on how to fill out the instrument, and informed the students 
about the voluntary nature of this study. This introductory email also served as a means to 
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deliver the link for the online-based instrument. When the students arrived at class, they were 
given an overview of the research study and students were given time to ask any questions they 
had about the process. Students who volunteered to complete the instrument were given as much 
time as needed to participate in the study.  
 
Instrumentation 
 The survey instrument contained three major sections which was guided by the three 
main research objectives. Students were asked to respond to 18 industry validated technical skill 
items, 34 industry validated professional skill items, and seven demographic / background 
characteristic items. The industry validated professional and technical skills were derived from 
findings of the first study of this dissertation. The first study in this dissertation used a modified 
Delphi to determine [US Region] industry experts’ perceptions of the most important technical 
and professional skills needed to gain employability in their companies. The skills which met the 
consensus of agreement threshold in the Delphi process were included on this needs assessment 
instrument.  
 Technical skills were operationalized as “the ability, coming from one’s knowledge, 
practice, and aptitude, to do something well: competent excellence in performance; and a craft, 
trade, or job requiring manual dexterity or special training (Robles, 2012, p. 457).  
For each technical skill item, the students were asked to assess their current perceived level of 
competence and retrospectively evaluate their competence of each skill at the start of the 
semester an a double-matrix, six-point scales (1 = no competence [Real Limits = 0 -1.49], 2 = 
fundamental awareness [Real Limits = 1.50  - 2.49], 3 = novice (limited experience) [Real Limits 
= 2.50 - 3.49], 4 = intermediate competence [Real Limits = 3.50 - 4.49], 5 = advanced 
competence [Real Limits = 4.50 - 5.49], 6 = expert [Real Limits = 5.50 - 6.00]). 
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 Professional skills were operationalized as “character traits, attitudes, and behaviors-
rather than technical aptitude of knowledge” (Robles, 2012, p. 457). Students were asked to 
review the list of professional skills and indicate your level of agreement with each statement, 
which was prompted with “I consider myself to be…” Each professional skill item was coupled 
with a five-point scale (1 = strongly disagree [Real Limits = 0 -1.49], 2 = somewhat disagree 
[Real Limits = 1.50 - 2.49], 3 = neither agree nor disagree [Real Limits = 2.50 - 3.49], 4 = 
somewhat agree [Real Limits = 3.50 - 4.49], 5 = strongly agree [Real Limits = 4.50 - 5.0]). The 
instrument also included multiple choice and open-ended items to inquire about the students’ 
demographic and background characteristics (e.g., age, gender, academic classification, 
description of previous internship experiences, Ag 450 Course committee involvement, and 
description of Experiential Learning Activities [ELA’s]). 
 
Data Analysis  
 The IBM Statistical Package for Social Sciences (SPSS©), Version 23, was used to 
analyze the quantitative data for this study. Descriptive statistics and measures of central 
tendency and dispersion (i.e., frequency, %, means, and standard deviations) were calculated to 
interpret students’ perceptions of perceived preparedness related to the industry validated 
technical and professional skills before and after completing the Ag 450 course. Moreover, 
descriptive statistics were calculated for the background and demographic characteristics of the 
agricultural students (i.e., gender, age, academic classification, previous internships, experiential 
learning experiences, and Ag 450 committee involvement).  
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Results 
 The first objective in this study sought to describe students’ professional and academic 
experiences before and during the Ag 450 course. The average student enrolled in this capstone 
course were male (n = 76; 71.7%), classified as a senior (n = 100, 94.3%), had an average age of 
21.80 (SD = 1.13), and had previously engaged in an internship experience (n = 89; 84%). 
Students reported engaging in a wide context of internships, which included: agronomy, 
agricultural technology, animal nutrition, agricultural cooperatives, seed, agricultural research, 
animal science, cooperate farming operations, custom farming operations, university extension, 
soil and water conservation, and general livestock. In terms of professional and agricultural 
experiences during the Ag 450 course, students also reported a wide array of Experiential 
Learning Activities (ELA’s). Those activities included harvest equipment operations (e.g., grain 
cart, combine, anhydrous ammonia application, tillage, etc.), farm equipment precision 
technology (e.g., GPS), grain marketing, sheep management, swine management, welding, and 
working with industry representatives (i.e., seed).  
 As part of the requirements for the Ag 450 course, all students enrolled in the course 
served as member on one committee. In regard to Ag 450 committee involvement, 18.9% of the 
students served on the Finance and Marketing Committee, 17.0% served on the Buildings and 
Grounds Committee, 17.0% served on the Crops Committee, 16.0% served on the Machinery 
Committee, 16.0% served on the Public Relations Committee, and 15.1% of the students served 
on the Customs and Swine Committee. 
 The second objective of this study sought to determine students' perceptions of their 
perceived competence associated with technical agricultural skills before and after completing 
the Ag 450 course. On the retrospective assessment of competence, the students perceived 
themselves to have intermediate competence [Real Limits = 3.50 - 4.49] on 17 of the 18 
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professional skill items on the instrument. In fact, “Grain management” (M = 3.32, SD = 0.93) 
was the only technical skill item where students, on average, retrospectively perceived 
themselves to be a novice [Real Limits = 2.50 - 3.49]. In regard to the students’ current 
assessment of technical skill competence, the students reported intermediate competence for 10 
items and advanced competence [Real Limits = 4.50 - 5.49] on eight items (see Table 1). The 
technical skill items with the largest dispersion between students’ retrospective and current 
assessments were: “Grain management” (Δ = 0.83), “Commodity production knowledge” (Δ = 
0.74), “Farm management” (Δ = 0.72), “Project management” (Δ = 0.65), and “Understanding of 
commodity markets” (Δ = 0.62). On average, students reported an increase in their competence 
of all technical skills included on the instrument.  
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Table 1 
 
Students’ Perceptions of Competence of Technical Skills Before and After Ag 450 Enrollment  
f                              
Technical Skills n  1 2 3 4 5 6 M ΔM SD 
Grain Management 104 Before 3 17 36 40 8 0 3.32    0.93 
 After 0 3 17 48 33 3 4.15 0.83 0.83 
Commodity production 
knowledge 
104 Before 2 16 26 38 20 2 3.62  1.08 
 After 0 3 11 43 40 7 4.36 0.74 0.87 
Farm management 
 
104 Before 3 10 22 48 21 0 3.71  0.99 
 After 0 3 8 38 51 4 4.43 0.72 0.81 
Project management 
 
104 Before 0 0 37 47 20 0 3.84  0.72 
 After 0 0 7 41 54 2 4.49 0.65 0.65 
Understanding of 
commodity markets 
103 Before 3 6 33 39 20 2 3.71  1.00 
 After 0 4 12 40 40 7 4.33 0.62 0.91 
Soil fertility programs 
 
104 Before 2 14 26 47 14 1 3.58  0.98 
 After 1 7 8 46 39 3 4.19 0.61 0.94 
Written Communication 
Skills 
103 Before 0 0 12 60 28 3 4.21  0.68 
 After 0 0 1 30 60 12 4.81 0.60 0.64 
Assessing needs of farmers 102 Before 0 1 19 46 64 2 4.17  0.78 
 After 0 0 2 29 63 8 4.75 0.58 0.62 
Soil data management and 
application 
104 Before 2 15 30 40 16 1 3.54  1.01 
 After 1 6 16 42 34 5 4.12 0.58 0.99 
General knowledge of the 
agricultural industry 
103 Before 0 0 13 46 40 4 4.34  0.74 
 After 0 0 0 21 69 13 4.92 0.58 0.57 
4R agronomic principles of 
management 
104 Before 2 13 28 43 16 2 3.62  1.01 
 After 1 7 12 40 39 5 4.19 0.57 1.06 
Experience working with 
producers 
103 Before 0 1 15 53 30 4 4.2  0.77 
 After 0 0 5 27 60 11 4.75 0.55 0.71 
Verbal Communication 
Skills 
103 Before 0 0 12 54 34 3 4.27  0.70 
 After 0 0 1 28 65 9 4.8 0.53 0.60 
Livestock marketing 
 
103 Before 3 11 30 31 25 3 3.71  0.84 
 After 0 9 16 34 34 10 4.19 0.48 1.09 
General crop scouting 
knowledge 
104 Before 3 9 20 34 34 4 3.95  1.13 
 After 2 3 7 38 45 9 4.42 0.47 0.98 
Livestock management 
 
103 Before 2 4 13 41 38 5 4.2  0.99 
 After 0 1 8 32 49 13 4.63 0.43 0.84 
Basic knowledge of 
computer operations 
102 Before 0 1 9 56 32 4 4.28  0.72 
 After 0 0 4 32 58 8 4.69 0.41 0.67 
General livestock 
production 
103 Before 2 3 11 38 43 6 4.31  0.98 
 After 0 2 5 30 51 15 4.7 0.39 0.85 
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Note. 1 = no competence (Real Limits = 0 -1.49), 2 = fundamental awareness (Real Limits = 
1.50 - 2.49), 3 = novice (limited experience) (Real Limits = 2.50 - 3.49), 4 = intermediate 
competence (Real Limits = 3.50 - 4.49), 5 = advanced competence (Real Limits = 4.50 - 5.49), 6 
= expert (Real Limits = 5.50 - 6.00). 
 
The third objective was to determine students’ perceived level of attainment of important 
professional skills identified by industry leaders. Of the 34-industry validated professional skills 
presented on the instrument, students indicated they strongly agreed (Real Limits = 4.50 - 5.0) 
they possessed 19 of the professional skills and somewhat agreed (Real Limits = 3.50 - 4.49) 
with their attainment of 15 professional skills. The professional skills which students reported the 
highest average levels of agreement on (pertaining to their acquisition of the professional skills) 
was being trainable (M = 4.77, SD = 0.65), “respectful” (M = 4.76, SD = 0.68), “accountable” (M 
= 4.74, SD = 0.65), “demonstrating positive work ethic” (M = 4.73, SD = 0.65), “demonstrating 
integrity” (M = 4.69, SD = 0.67), and “dressing appropriately” (M = 4.69, SD = 0.73). While the 
student’s overall agreement levels with their attainment of professional skills ranged from a 4 
(somewhat agree; RL = 3.50 - 4.49) to a 5 (strongly agree; RL = 4.50 - 5.00), the professional 
skill items with the lowest levels of agreement were: being safety-minded    (M = 4.20; SD = 
0.89), being “organized” (M = 4.26; SD = 0.84), “working out of my comfort zone” (M = 4.26; 
SD = 0.77), being “inclusive” (M = 4.30; SD = 0.88), and “adjusting to various communication 
styles” (M = 4.37; SD = 0.80). 
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Table 2 
Students’ Perceptions of Competence of Professional Skills  
  f   
Professional Skills n 1 2 3 4 5 M SD 
Trainable 105 2 0 1 14 88 4.77 0.65 
Respectful 104 2 0 2 13 87 4.76 0.67 
Accountable 104 2 0 0 19 83 4.74 0.65 
Demonstrate positive work ethic 105 2 0 0 20 83 4.73 0.65 
Demonstrate integrity 105 2 0 0 25 78 4.69 0.67 
Dress appropriately 105 2 0 4 17 82 4.69 0.73 
Passionate 104 2 0 1 23 78 4.68 0.69 
Likeable 105 2 0 3 25 75 4.63 0.72 
Professional 104 2 0 1 30 71 4.62 0.70 
Motivated 105 2 0 2 31 70 4.59 0.72 
Compassionate 105 2 1 2 28 72 4.59 0.76 
Fair 105 2 0 5 26 72 4.58 0.76 
Supportive 105 2 1 4 25 73 4.58 0.79 
Humble 105 2 0 3 32 68 4.56 0.73 
Demonstrate leadership 104 2 0 6 28 68 4.53 0.76 
Demonstrate initiative 104 2 0 1 39 62 4.52 0.73 
Flexible 105 2 0 3 37 63 4.51 0.74 
Relatable 105 3 0 2 36 64 4.50 0.80 
Work as a team 105 2 0 2 40 61 4.50 0.72 
Multitask 105 2 0 10 26 67 4.49 0.82 
Positive 104 2 0 3 40 59 4.48 0.73 
Demonstrate conflict resolution 105 2 0 2 44 57 4.47 0.72 
Problem solve 105 2 1 1 44 57 4.46 0.75 
Use appropriate manners 105 2 0 5 31 67 4.43 0.90 
Demonstrate the ability to handle stress 105 2 0 5 43 55 4.42 0.76 
Punctual 104 2 0 8 38 56 4.40 0.80 
Make effective decisions 105 2 1 6 41 55 4.39 0.80 
Resilient 105 2 0 9 38 56 4.39 0.80 
Client-focused 105 2 2 6 39 56 4.38 0.84 
Adjust to various comm. styles 105 2 1 6 43 53 4.37 0.80 
Inclusive 105 2 2 11 37 53 4.30 0.88 
Work out of my comfort zone 105 1 1 12 47 44 4.26 0.77 
Organized 105 2 1 12 43 47 4.26 0.84 
Safety-minded 104 2 3 11 44 44 4.20 0.89 
Note. 1 = strongly disagree (Real Limits = 0 -1.49), 2 = somewhat disagree (Real Limits = 1.50 - 
2.49), 3 = neither agree nor disagree (Real Limits = 2.50 - 3.49), 4 = somewhat agree (Real 
Limits = 3.50 - 4.49), 5 = strongly agree (Real Limits = 4.50 - 5.0). 
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Conclusions, Limitations, Implications, and Recommendations 
Previous literature points to the importance of employability skill development in post-
secondary programs (Henard & Roseveare, 2012; Jackson, 2014; Dacre Pool & Sewell, 2007; 
Yorke, 2011) and indicated the burden placed on higher education to ensure students acquire 
these skills to enhance their employability (Coll and Zegwaard, 2006). Specifically, Jackson 
(2014) noted “These employability skills, among others, are deemed critical enablers of graduate 
ability to function effectively in the modern workplace and their development is now considered 
integral to undergraduate education” (pp. 3-4). Based on the need to ensure that our post-
secondary curriculum of our capstone course (Ag Course) is preparing undergraduate students 
for employment, this study sought to determine students’ preparedness and describe the 
professional experiences they have engaged in.  
 While this research study provided insight on the development of technical and 
professional skills in the Ag 450 course at Iowa State University, the absence of a probabilistic 
sample used in this study served as a limitation to generalize the results to the larger population. 
However, this study provides the profession with an instrument which can be leveraged to 
evaluate students perceived technical and professional skill attainment in similar capstone 
courses in neighboring institutions. The results of this study also provide a source of baseline 
data for the sake of comparison in future studies. The agriculture industry experts who 
contributed to the list of important technical and professional skills were hiring managers of 
companies located in the [US Region]. Based on the variance of various agricultural sectors 
across this country, the skill items provided in this instrument might not represent a 
comprehensive list of skill which would be important in each region. 
Students within the [Capstone course] indicated they perceived themselves to have 
intermediate competence [Real Limits = 3.50 - 4.49] on 17 of the 18 professional skill areas.  In 
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regard to the students’ current assessment of technical skill competence, the students reported 
intermediate competence for 10 items and advanced competence [Real Limits = 4.50 - 5.49] on 
eight items Results of this study are connected to the Roberts and Ball’s (2009) model for 
teaching agriculture. The growth identified within the course connects to the model for teaching 
agriculture with the agricultural industry connecting to the technical knowledge and validated 
curricula.  The combination of this attribute to the agricultural instruction and skill acquisition 
through a capstone course is highlight by Crunkilton et al. (1997) with defining a capstone 
course as “a planned learning experience that requires students to synthesize previously learned 
subject matter content” (p. 3). Students within this course are able to apply prior agriculture 
content in this capstone course focusing on the technical skills. 
 A variety of researchers (Crunkilton et al., 1997; Perry et al., 2007; Litzenberg and 
Schneider, 1987; Paulsen and Retallick, 2015) have also highlighted an array of skills and 
abilities as being important for graduates entering the workforce and for agricultural capstone 
course instructors to implement in the classroom.  In the case of this capstone course the 
technical skills highlighted were not only learned by students in the classroom, but also were 
applicable in practice (Roberts and Ball, 2009).   A positive increase in mean was seen for each 
of the technical skills in this study which validates the instruction and student experiences in the 
course have increase the students perceived competence in the technical areas. This increase is 
supported by previous literature on capstone courses as defined by Andreasen and Trede (2000) 
and Wagenaar (1993). 
 Future research needs to focus on the technical skills attainment within this capstone 
course. Data needs to be collected on students over multiple semesters and a follow up studies 
conducted on the graduates once out in the workforce regarding preparedness for the agricultural 
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industry on the identified technical skills. This study could be replicated in similar agriculture 
capstone courses to see the growth of students in the technical skills areas.  
 Previous employer surveys have indicated college graduates have inadequate levels of 
professional skills (Crawford et al., 2011; Hart Research Associates, 2015; O’Brien, 1997; 
Ricker, 2014) and the higher education institutions have been criticized for failing to help 
students develop these needed professional skills (Campbell, 1998; National 
Research Council, 2009). The professional development skills which were included on the 
instrument in this study were predicated from industry employers who hire students from 
[program]. The [Capstone course] students’ in this study indicated they strongly agreed (Real 
Limits = 4.50 - 5.0) they possessed 19 of the professional skills and somewhat agreed (Real 
Limits = 3.50 - 4.49) with their attainment of 15 professional skills. These professional skills 
align with various skills (e.g., self-management, problem solving, teamwork, and communication 
skills) which were deemed as important in the study conducted by Crawford et al. (2011). 
 It is important to note that this study provided a means to gauge students’ perceptions of 
their professional skills. We did not use a retrospective item to determine if these professional 
skills have been further developed in this class, and we are not purporting that students have 
enhanced each of these skills based on their enrollment in [Capstone course]. Their experience in 
previous post-secondary coursework, internship experiences, and other experiences could be 
factors which have served to enhance the students’ professional skills. Based on this 
shortcoming, it is recommended that future studies on capstone students attainment of 
professional skills use a pre-test, post-test design to control for students’ level of professional 
skills before beginning the course.  
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 While students felt they had adequate competency of professional skills, adjustment 
could still be made to bolster their employability. Pearson and Moore (2017) recommended that 
course instructors should consider the inclusion of professional skills in their course objectives. 
Moreover, Pearson and Moore (2017) noted that these should not be separate objectives for 
higher educational environments, and “professional skill development should be integrated into 
discipline oriented content for it to be impactful to students and acknowledged as equally 
important for their career success” (p. 581). Based on these recommendations, it is recommended 
that [Capstone] course instructors at Iowa State University evaluate the current learning 
objectives and make augmentations to highlight professional skills within the discipline oriented 
content. Pearson and Moore (2017) also recommended the use of service learning as a 
methodology to provide hands-on, group learning experiences where students are given the 
opportunity to practice communication skills with community members. The integration of a 
service learning component or other teaching methods which focus on professional skill 
development should be considered by the instructors of the course.  
 Further research in this area is needed to better understand how the instruction and 
materials of the [Capstone course] may be altered to improve the growth of students’ 
professional and technical skills set. This study is currently limited to two semesters of the 
[Capstone course] students and the researchers recommend it should be replicated for more in-
depth data analysis. Although the results of this study show that students are rating themselves as 
possessing intermediate to advanced confidence levels, it should be noted that by no means 
should an agricultural graduate from a four-year program be an expert in their wheelhouse. 
While the students perceived themselves to have acquired professional skills, and grown in 
respect to technical skills in the [Capstone course], it is implied that students will not achieve 
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mastery of certain skills until more experience or on-the-job learning takes place for a certain 
amount of time.  
 The exact amount of time it takes to achieve mastery of certain skills would depend on 
the skill, industry, and individual. This study may be replicated at other universities and 
agricultural programs in order to address the effectiveness of capstone course curricula. This 
study may also be broadened to look at a larger range of technical and professional skills that 
may be more relevant in different parts of the country. Furthermore, there would be value in 
assessing students longitudinally throughout their college career, in the capstone course, and 
while working in industry after graduation. A longitudinal study would allow instructors to see 
where students are, in regard to technical and professional skill development, at different points 
in their preparation. The perspective of graduates who are currently working in industry would 
also help to paint the picture associated with the importance and transferability of the skills and 
knowledge they acquired at the post-secondary setting.   
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CHAPTER V. SUMMARY AND CONCLUSIONS 
Summary 
Introduction 
 This dissertation assessed the relevance of the Iowa State University’s Ag 450 capstone 
course through three different articles relating to industry, alumni, and students’ perspectives. 
Together, these three studies examine the Ag 450 farm and class along with the working 
relationships of the Ag 450 course as industry, alumni, students, and the university are all 
intertwined. As a result of this research, there are several overall conclusions that may be drawn.  
 
Purpose and Objectives 
The purpose of the first study was to identify the professional and technical skills that 
agricultural industry employers expect agricultural graduates to possess upon employment or 
entering the workforce. This quantitative study utilized the framework of Swanson and Holton’s 
(2009) model of human capital theory. Through this study, technical and professional skills 
related to farm business and management that agricultural industry professionals and employers 
expected graduates to possess were identified utilizing a Delphi approach.  
The second study aimed to gain Ag 450 alumni perspectives regarding the skills learned 
in an agricultural capstone course and how those skills have been transferred or utilized in the 
agricultural workforce. In this qualitative study, utilizing Finch and Crunkilton’s (1999) systems’ 
program model, one on one interviews with Ag 450 alumni were conducted to gain alumni’s 
perspectives regarding their engagement in the Ag 450 course, their perspectives regarding 
relevancy of course topics, and how they have transferred the skills gained through the Ag 450 
course into their current employment or job settings.  
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Lastly, the third study focused on current Ag 450 students’ perspectives and sought to 
describe students’ agricultural experiences before and during the Ag 450 course and also 
describe their perceptions in terms of the professional and technical skills that have been 
identified by agricultural industry experts. In this quantitative study, utilizing Roberts and Ball’s 
(2009) context-based model for teaching agriculture, Ag 450 students’ professional and 
academic experiences before and after the Ag 450 course were identified. Furthermore, students’ 
perceptions regarding professional and technical skills as identified by agricultural industry 
experts before and after completing the Ag 450 course were gathered.  
 
Conclusions & Implications  
As found in each individual study within this dissertation, many individual takeaways 
and specific findings may be noted in relationship to the specific objectives. In this section, 
general findings from the overall dissertation will be presented as each study is intertwined in its 
own unique way.  
Agricultural industry employers and professionals require agricultural graduates from a 
four-year institution such as Iowa State University’s Agricultural Studies students, to possess a 
certain amount of professional and technical skills upon employment in the workforce. These 
skills reached consensus and were identified as important from an entire host of agricultural 
employers, focused in many different specific areas of the agricultural industry. Furthermore, as 
one looks at the importance of technical skills versus professional skills in terms of importance, 
agricultural industry experts find both technical and professional skills important for students to 
possess. However, more emphasis was placed on professional skills in terms of quantity and 
agreement across the industry as identified by the experts. Along with these conclusions, it 
should be noted because of the diverse representation of the many sectors of the agricultural 
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industry, agricultural experts rated professional and technical skills, specific to other areas of 
industry important for students to possess, even though they may not directly need that skill in 
that specific job position. Essentially, agricultural industry professionals and employers find 
value in students that possess a broad or diverse fundamental set of professional and technical 
skills of the agricultural industry, even though they may not apply each and every skill to their 
specific role on a daily basis.  
Furthering the idea relating to the importance of technical and professional skills that 
agricultural graduates are expected to possess, is looking at how these specific skills are being 
applied on a day to day basis at an industry level. Alumni of the Ag 450 course noted many ways 
they have applied skills, both professional and technical, into their current field or role within the 
agricultural industry. Moreover, specific situations, skills, concepts, or ideas, learned in the Ag 
450 course were identified and valued as important to alumni working in the agricultural 
industry. Thus, according to this research, the Ag 450 course provides students with 
opportunities to learn skills important to their current employment, but also with valuable 
experiences which have been transferred and applied within the workplace.  
In addition to the value that agricultural industry experts, employers, and alumni find in 
the ISU Ag 450 course, current students are also increasing their perceptions of competence 
relating to technical skills expected of industry employers by completing the Ag 450 course. 
Furthermore, after being enrolled in the Ag 450 course for an entire semester, students on 
average somewhat agree they are competent in the areas of professional skills expected by 
agricultural employers. Thus, it may be implied the Ag 450 capstone course is increasing 
students’ perceived competence in the areas of agricultural technical skills and providing 
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students with experiences allowing them to feel somewhat prepared in terms of professional 
skills expected by industry.  
In terms of broader connections related to this research, a capstone course such as Ag 
450, focused in farm management, business, and operations, is helping to prepare students to 
enter into the workplace based on the needs of industry and is also providing students with skills 
and opportunities that are being transferred to the workplace and the day to day aspects of the 
agricultural industry. It should also be noted through each study conducted in this dissertation, 
the conclusion that a capstone course such as Ag 450, is not a comprehensive solution for 
preparing students for the workplace after graduation. Ag 450 is merely a capstone, designed to 
incorporate ideas, concepts, and skills students have learned throughout their academic journey 
while providing hands-on or production agricultural experiences where students can apply 
previously learned knowledge. Other sources of skill acquisition may also be credited to other 
educational experiences including internships focused in agronomy, agricultural technology, 
animal nutrition, agricultural cooperatives, seed, agricultural research, animal science, cooperate 
farming operations, custom farming operations, university extension, soil and water 
conservation, and general livestock as discovered in the third study of this dissertation. 
However, the utilization of team-based learning instructional methods, hands-on 
experiences such as application exercises, committee work, experiential learning activities, and 
other course assignments required in the Ag 450 course are situated under the umbrella of Kolb’s 
(1984) experiential learning model. In regard to experiential learning and the experiential 
learning model, Knapp and Benton (2006) note experiences not only need to be grasped, as 
described in Kolb’s (1984) model, but also need to be meaningful to allow for proper facilitation 
of learning. Through interviews with alumni, this research discovered instances or experiences 
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alumni remembered as being valuable in class but also meaningful in regard to their application 
outside of their college career.  
Furthermore, in the first study, the findings served as a means to identify the professional 
and technical skills agricultural industry employers value as important for students to possess 
when entering the workforce. In the third study, regarding those same professional and technical 
skills, students identified that on average, their competence of technical skills increased based on 
their experiences in Ag 450. Students, on average, also felt somewhat confident in their ability or 
competence in the professional skills at the conclusion of the Ag 450 course. These findings 
relate to Andresen’s (1998) model of integration of experiential learning into capstone courses, 
specifically the funnel of the 5R’s (i.e., receive, relate, reflect, refine, reconstruct) of experiential 
learning. These findings of this research suggest aforementioned required capstone components 
such as experiential learning activities, application exercises, and team-based learning activities 
serve as the primary vehicles for students to experience the 5 R’s of experiential learning. The 
integration and synthesis of subject matter content, adding back to the overall knowledge of the 
student was confirmed through alumni interviews and the data in the third study indicating an 
increase of technical skill content knowledge through completion of the Ag 450 course.  
 
As noted by Baker, Robinson, and Kolb (2012), it is important to remember experiential 
learning should be understood as a process instead of a product. The Ag 450 course is a 
continuous process for students. The process starts on day one when the students are introduced 
to the class, the farm, and the farming operations. Throughout the semester, students 
continuously utilize teamwork, problem solving, decision-making, critical thinking, and 
communication as they work through various elements of the capstone course. Through the 5R’s 
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of critical thinking and feedback, new information is added to students’ disciplinary knowledge 
toolbox. Through findings of this research, the learned skills, and new knowledge have been 
applied outside of the classroom. Furthermore, this research has identified industry-validated 
professional and technical skills that may be used to bolster material or activities within the 
required capstone components of the 450 course. Upon completion of the capstone course, the 
Ag 450 class serves as a stepping stone, helping to bridge the gap between academia and the 
demands of a rapidly-changing agricultural workforce for agricultural graduates or future 
employees.  
 The largest challenge with these statements and conclusions is determining if the 
experiences and skills taught or incorporated into the curriculum for the Ag 450 capstone course 
are the most important areas to be placing focus. Or, is a capstone course such as Ag 450 lacking 
in or not emphasizing certain skill areas or experiences in a manner that can be translated into 
workplace application? Also, how important is student motivation within a capstone course such 
as Ag 450 in terms of improving perceived competence in relation to certain skills or preparing 
students for the agricultural workplace? Finding a balance between experiences provided to 
students and the individual motivation to learn or improve of each student is something that was 
not considered or researched in this dissertation. These thoughts, gathered from this dissertation, 
provide the researchers with a list of recommendations for agricultural capstone courses and 
further research that may be examined.  
 
Recommendations 
Based on the findings of this study, several recommendations were considered of high 
importance relating to the Ag 450 course and further research topics worth exploring. These 
recommendations include: 
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1. The Ag 450 course’s core principals are focused in utilizing teamwork, problem 
solving, critical thinking, communication, and decision making. In the first study of 
this dissertation, agricultural industry professionals indicated each of these skill areas 
as important for employment. It is recommended the Ag 450 farm continue to focus 
the course around Crunkilton’s capstone course core principals. Although it was 
discovered the Ag 450 course principals align with the needs identified by industry, it 
is also recommended more extensive research be conducted at the Ag 450 farm to see 
if specific course objectives are being met.  
2. The Ag 450 farm is a unique experience for ISU Agricultural studies students as all 
capstone courses are somewhat unique in respect to the outcomes of a specific degree 
program. Although the scale of operation may be economically challenging to 
replicate at other institutions, it is recommended agricultural capstone course be built 
upon Crunkilton’s core capstone course principals while utilizing components of the 
Ag 450 course such as ELA activities.  
3. Experiential learning activities (ELA’s) are a key component of the student 
experience while enrolled in the Ag 450 capstone course. It is recommended research 
be conducted to address if the ELA’s are designed in a manner that is impactful for 
student learning and skill improvement. 
4. Team Based Learning (TBL) is the current instructional methodology utilized for the 
Ag 450 course. This research identified industry experts agreed teamwork as an 
important skill for employees to possess. Specially, in-class application activities and 
TRATs link TBL to the teamwork skill indicated by industry. Adding to these 
findings, another recommendation would be to look into adding a service learning 
107 
component to the class in addition to TBL as recommended by Pearson and Moore 
(2017).  
5. This dissertation, specifically in the first study, identified skills related to farm 
business and management agricultural employers expect graduates to possess upon 
employment. The skills identified in this study were related closely to the focus (farm 
business and management) of the Ag 450 farm. It is recommended this study be re-
designed to assess the skills industry employers expect agricultural graduates to 
possess in terms of all agricultural graduates within CALS at ISU to reach a broader 
audience and potentially create broader, more utilizable impacts. 
6. Furthermore, it is recommended future research be conducted in areas regarding how 
students’ perceptions of industry-identified professional and technical skills change 
throughout their undergraduate journey and or in their professional careers. 
7. Based on the support of the Ag 450 75th anniversary celebration, it is obvious alumni 
support and representation is high. Furthermore, the Ag 450 alumni base represents a 
diverse knowledge of the agricultural industry. In this research, Ag 450 alumni 
provided feedback regarding application of skills learned in the Ag 450 course to the 
workplace. It is recommended the Ag 450 farm continue to utilize alumni feedback to 
gain insight on the impacts of the Ag 450 course. It is also recommended Ag 450 
alumni be utilized for classroom and educational enhancement such as guest speakers 
in class.  
8. Furthermore, based on the positive results and feedback from Ag 450 alumni and 
industry employers, it is recommended Ag 450 course instructors utilize alumni and 
industry professionals to periodically evaluate relevancy of the course curriculum. It 
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is recommended an Ag 450 advisory board be created consisting of agricultural 
education experts, alumni, Ag 450 instructors, Ag 450 farm operators, current 
students, and industry professionals. This board would be responsible for evaluating 
current Ag 450 curriculum as well as suggesting additions or improvements based on 
the needs of the stakeholders.  
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